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INTRODUCTION 
  Siddha system of medicine is the oldest traditional system of medicine 
in world, originated in the state of Tamil Nadu, India 
"Siddha Is the Divine Gift of Nature To Mankind" 
  The Siddha system of medicine is one of the ancient and native 
system medicine. Siddha system is handled by a group of religious 
personalities identified as siddhars. Siddha system of medicine was 
primarily sponsored and developed by siddhars in Tamil land. They were 
highly cultured, intellectual and spiritual faculties combined with divine 
aspects. Siddhars age is beyond our assessment. They considered that nature 
is man and man is nature. Therefore man and nature are essentially one. Man 
is considered to be microcosm and world as macrocosm because what exists 
in the world, exists in man. Man is nothing but a world in miniature 
containing the five elements and the various principles which constitute the 
mineral, the vegetable and the animal kingdoms. Man is the highest of all 
living beings. Sattamuni Siddhar says as follows, 
mz;lj;jpy; cs;sNj gpz;lk;; ; ; ; ; ;; ; ; ; ; ;; ; ; ; ; ; 
 gpz;lj;jpy; cs;sNj mz;lk;; ; ; ; ; ;; ; ; ; ; ;; ; ; ; ; ; 
mz;lKk; gpz;lKk; xd;Nw; ; ; ; ;; ; ; ; ;; ; ; ; ;  
 mwpe;Jjhd; ghh;f;Fk; NghNj; ; ; ; ;; ; ; ; ;; ; ; ; ;  
    - rl;lKdp Qhdk;; ;; ;; ; 
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      So the changes that occur in the universe will affect the physical 
body also. Hence the body will get upset or alter from normal, if there is any 
adverse change in the universe. Since both of them are formed by the same 
elements in different proportions. 
 
      Siddha system of medicine is based up on Panchaboothas (Five 
elements)   and  Mukkutram  (Thridosha)  theory.   Panchaboothams   and 
mukkutram are all present in the "96" Thathuvas which are the basic of 
siddha system of medicine. 
 
  In the siddha system of medicine the treatment for imbalance of the 
mukkutram are made up of the five elements (Panchaboothas). The drugs are 
made up of five elements. By substituting a drug of the same constituents 
(gunam) the equilibrium is restored. The correction of imbalance made by 
substituting the drug which is predominately of the opposite. 
 
  Thridoshas are involved in all functions of the body, physical, 
emotional and mental. They may be compared to be three pillars that support 
structure. The bodily activities, voluntary and involuntary are linked to 
vatham. Pitham is linked to bodily changes involving destruction 
/metabolism. All constructive processes are performed by Kapam. Their 
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function dependent on each other. They permeate every single structure in 
body. The maintenance of equilibrium is health, disturbance is disease. 
 
  Siddha system of medicine is concerned with herbals, minerals and 
their combinations. The early begining of an art of healing with metals as  
knowledge   of  metals   are   found   in   magical   stropes   of 
Atharvanaveda’ and   'Gowshika Sutra'. The use of metals and metalic in the 
field of medicine for combating major and minor ailments is as old as 
mankind. 
 
  Alchemical ideas dominate Siddha medicine. Although alchemy was 
not the primary aim of siddha medicine, they wanted to evolve drugs that 
themselves are subject to decay such as drugs of vegetable origin, the 
medicines of metal and mineral origin do not lose their potency with the 
lapse of time. 
 
  These medicines can be administered in small doses. They are 
available in all seasons and can be preserved. The siddhars were aware of 
the of metallic compounds, ores and their knowledge was so advanced that 
they could prepare them from simpler materials. Agasthiyar, Thirumoolar 
and Bogar are three among the lineage of the 18 siddhars. They have 
contributed to the preparation of these medicines. As the universe is said of 
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the Panchaboothas, so as the medicines. Some of the methods by the 
siddhars still survive under a veil of secrecy, certain mercury and arsenic 
compounds are manufactured only in families and the methods are  guarded 
secrecy. 
 
  Mercury occupies a very high place in siddha medicine.  It is used as 
catalytic agent in many of its medicines. When mercury is used, it is used in 
combination with sulphur. The addition of sulphur is to control the fluidity 
of mercury 
 
This converts mercury to mercuric sulphide which is insoluble in  
mineral acids Siddhars used 5 forms of Mercury. 
1.    Mercury Metal -         Rasam 
2.   Red oxide of mercury  -      Rasa chenduram Red 
3.  Sulphide of Mercury  -        Lingam 
              4. Mercurous chloride (Hg2Cl2)       -        Pooram 
              5. Mercuric chloride (HgCl2) -        Veeram 
 
  Ordinary  Lingam (Red sulphide of mercury) is a poison but when it is 
processed as Linga Chenduram according to siddha practice, it becomes an 
ambrosia. Research is necessary to solve such apparent riddles of the 
transformation of these admittedly poisonous compounds. 
 5 
 
The above said medicines have a characteristic feature of treating a 
number of diseases as in short term and long term administration. By 
keeping all these facts in mind, I have selected LINGA CHENDURAM for 
my dissertation study. No other toxicity studies was done previously in this 
preparation (Lingam Processed in Lemon Juice). 
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AIM AND OBJECTIVES 
 The main aim of this dissertation work is to assess the safety and 
effect of short and long term administration of  “Linga Chenduram”. 
 
 From time immemorial, Man has sort to cure disease with safe 
medicine.  The system of Siddha medicine is well known for its less harmful 
effect. Particularly when the drug is made out of herbal products, the 
harmful effects are very much minimised.  Certain drugs induce certain 
diseases.  The drug induced illness can be classified as: 
 
1. Side effects (minor unwanted effects) 
2. Adverse effects (harmful or serious effect occuring in doses intended 
for therapeutic effects) 
3. Toxicity (Direct action of the drug in high dose) 
4. Though every physician attempts to cure every disease with safest 
drug. 
“No Drug is completely Safe” 
  Though all drugs are toxic to some extent, Siddha medicines are 
particularly accepted to be non toxic.  However Siddha medicines are more 
effective which contians metals, minerals and other poisonous ingredients.  
So, almost care must be taken in drug administration. 
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  The need of the hour is evaluation of the Siddha medicines and quality 
control.  Most of the Siddha medicines available in the market have not yet 
been subjects to toxicological study.  If the modern society is to accept 
Siddha medicines, atleast some degree of quality control is absolutely 
necessary.  This needs standardizations of all Siddha medicines through 
scientific study for the use of all Indian Medical Practitioner Uniformly. 
 
  Linga Chenduram is an effective medicine for fever and urinary 
calculi.  However if it is to be used for a longer duration.  So the degree of 
toxic effects must be studied.  Therefore my endeavour is to study the toxic 
effects of Linga Chenduram at different dosage levels and durations through 
animal experiments. 
 
  The study is accomplished with the help of Siddha aspect, Modern 
aspect, Bio-chemical analysis, Haematologic studies and Histopathologic 
studies. 
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REVIEW OF SIDDHA LITERATURE 
SIDDHA ASPECTS 
,ypq;fk;; ;; ;; ; 
tuyhW 
 rptd; jphpGuj;ij vhpj;j fhyj;J new;wp fz;zpd; nghwp> 
,urkpUf;fpd;w G+kpapy; gl;L ,ypq;f gh\hzkhapw;W vd;Wk;> ,J 
NkUTf;Ff; fpof;Nf tq;fkpUf;fpd;w kiyapd; mbapy; ,urKk; 
nfe;jpAk; fl;b ,ypq;fk; cz;lhapw;nwd;Wk; $wg;gl;Ls;sJ. 
 
NtWngah;fs;:; ;; ;; ;  
• Mz;Fwp> fhQ;rdk;> ,q;Fypfk;> fhuzk;> ,uhrk;> rz;lfk;> 
filtd;dp fh;g;gk;> rkurk;> fypf;fk;> rhdpak;> kzpuhfk;> 
nre;J}uk;> kpNyr;rk;> tdp> td;dp 
- Fzghlk; jhJrPt tFg;G (g.vz;: 269); P ; ;; P ; ;; P ; ;  
• Fypfk;> kzpthhp    
- mDNghf itj;jpa etePjk; ghfk; 4 (g.vz;:3); P ; ; ;; P ; ; ;; P ; ; ;  
 
• mq;fp> ,urypq;fk;> ,uj;jghjk;> fz;lk;> rhik    
    - itj;jpa %ypif mfuhjp ghfk; 5; ;; ;; ; (g.vz;:;;; 146)  
ngah;fhuzk;:; ;; ;; ;  
 td;dpfHg;gk;- ,g;ngah; neUg;gpd; epwj;ijAk;> ntg;g 
tPhpaj;ijAk; cilaJ vdf; Fwpf;Fk;. 
- Fzghlk; jhJrPt tFg;G (g.vz;:270); P ; ;; P ; ;; P ; ;  
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nra;Kiw:;;;  
 Rj;jp nra;j ,urk;  - 8 gyk; (280 fpuhk;) 
 Rj;jp nra;j fe;jfk;  - 2 gyk; (70 fpuhk;) 
 ntbAg;G     - 2 gyk; (70 fpuhk;) 
 #jj;ijf; fe;jfj;Jld; cwthf;fp> ntbAg;igf; fye;J 
fhrpf;Fg;gpapyilj;J> thYifapypl;L MW rhkk; (18 kzp) vhpj;J> 
Mwtpl;L cah;fk;gpypq;fj;ij vLj;Jf; nfhs;sTk;. 
- Fzghlk; jhJrPt tFg;G ( g.vz;: 270); P ; ;; P ; ;; P ; ;  
,ypq;fj;jpd; tiffs;:; ; ; ;; ; ; ;; ; ; ;  
1. gpwtp ,ypq;fk; 
2. itg;G ,ypq;fk; 
 
gpwtp ,ypq;fk;:; ;; ;; ;  
   ngUk;ghd;ikAk; nghd; Ruq;fk; jhkpur; Ruq;fk; 
Mfpaitfspy; fpilf;fpd;wJ.  ,J rptg;G fe;jfnkdr; 
nrhy;yg;gLfpwJ.  fpilg;gJ mhpJ. 
 
itg;G ,ypq;fk;:; ; ;; ; ;; ; ;  
   ,J nraw;if Kiwapy; nra;ag;gLfpwJ. nghJthf 
itg;G ,ypq;fe;jhd; fpilf;fpwJ. 
 
tiffs;:;;;  
1. cye;jh ,ypq;fk; 
2. &kp ,ypq;fk; 
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3. khJis ,ypq;fk; 
4. gk;gha; my;yJ kprpwp ,ypq;fk; 
5. ehl;L my;yJ rPdhypq;fk; 
gk;gha; ,ypq;f itg;G:; ; ; ;; ; ; ;; ; ; ;  
   J}a;ik nra;j ,urk;    - 7 gq;F 
   J}a;ik nra;j nfe;jfk;  - 2 gq;F 
   ,t;tpuz;ilAk; xd;whf Nrh;j;jiuj;J ,urk; kbj;J 
fUg;ghd gpd; 7 rPiykz; nra;Jyh;j;jp gspq;Ff; Fg;gpf;Fs; Nghl 
Ntz;Lk;. kUe;jhdJ Fg;gpapy; miughfk; ,Uf;f Ntz;Lk;.  Fg;gpapd; 
tha;f;F khf;fy; %bapl;L mjw;Fk; 7 rPiykz; nra;Jyh;j;jp nfhs;s 
Ntz;Lk;.  xU ghidapy; ehyq;Fyk; kzy; Nghl;L mjd;kPJ Kd; 
Fg;gpia itj;Jf; Fg;gpapd; fOj;Jtiuapy; kziy nfhl;bg; ghid 
thia kz;jhyj;jhy; %br; rPiykz; nra;Jyh;j;jp my;yJ kz; 
rpte;J Nghfpw tiuapy; vhpj;J Mwtpl;L Fsph; Mwpd gpd;G vLj;J 
cilj;jhy; Fg;gpapd; thapy; ,ypq;fk; fl;b NghapUf;Fk;. 
ehl;L ,ypq;f itg;G:; ; ;; ; ;; ; ;  
J}a;ik nra;j ,urk; - 1 gq;F 
J}a;ik nra;j fe;jfk; - 1 gq;F 
Nkw;fz;l tpjkhfr; nra;J nfhs;tNjahFk;. 
  &gp ,ypq;f itg;G:; ;; ;; ;  
   J}a;ik nra;j ,urk; - 12 gq;F 
   J}a;ik nra;j fe;jfk; - 8 gq;F 
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 Nkw;fz;lgbNa miuj;Jr; rpj;jg;gLj;jpf; nfhs;tJ cj;jkk;. 
  
 Nkiyehl;L Kiw ,ypq;f itg;G:; ; ;; ; ;; ; ;  
   ,urk; - 16 mTd;]; (320 fpuhk;) 
   fe;jfk; - 5 mTd;]; (106.25 fpuhk;) 
    ,t;tpuz;ilAk; Nrh;j;J cUf;fTk;. ruf;Ffs; nghq;fp 
vOk;Gfpd;w tiuapy; jPapl;L vhpj;J ghj;jpuj;ij mLg;ig tpl;bwf;fpr; 
ruf;Ffs; jPg;gpbf;fhky; gj;jpukhf %bg; gpwF J}s; nra;J 
Nkw;fz;lgb gjq;fpj;Jf; nfhs;sTk;. 
khJis ,ypq;f itg;G:; ;; ;; ;  
   ,urk;   - 1 gq;F 
   njhl;bg;ghlhzk;  - 1gq;F 
    ,t;tpuz;ilAk; Nrh;j;jiuj;J Nkw;fz;lgb gjq;fpj;J 
vLj;Jf; nfhs;tNjahFk;. 
    - mDNghf itj;jpa etePjk; ghfk; (g.vz;: 475); P ; ; ;; P ; ; ;; P ; ; ;  
,ypq;fj;jpd; Fzk;:; ; ; ;; ; ; ;; ; ; ;  
 ,ypq;fj;jpw;F fdj; jd;ikAk;> neUg;gpyplg; GifAe; jd;ikAk; 
ePhpy; fiuahj; jd;ikAk; cz;L> thridAk;> cUrpAk; fpilahJ. 
nra;if:;;;  
clw;Njw;wp   -  Alterant 
nrhpg;Gz;lhf;fp  - Digestive 
cukhf;fp   - Tonic 
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Mz;ikngUf;fp  - Aphrodisiac 
gpj;jePH ngUf;fp  - Cholagogue 
Rejunuvenating property present in lingam 
-Mineral Drugs- Used in Ayurveda and Unani medicine (P.No:19) 
Rit:  Acrid, bitter  
- Indian indigenous drugs and plants (P.No.680) 
nghJFzk;;;; 
  “NgjpRuQ; re;ep ngUtpuz ePnuhLj; ; P; ; P; ; P  
 fhjfb fhrq; fug;ghd;Gz; ; ; ; ;; ; ; ;; ; ; ; -Nzhj 
 TUtpypq;f rq;fjkh A+Wfl;b Ak;Nghq;; ; ; ; ;; ; ; ; ;; ; ; ; ; 
 FUtpypq;f rq;fkj;ijf; nfhs;; ; ; ; ;; ; ; ; ;; ; ; ; ;” 
 
 “Mjp apujTUf; fhjyhw; rhjpypq;f; ; ;; ; ;; ; ;  
 Nkhjp ypujFz Kw;Wlypw; ; ;; ;; ; -wPJGhpPPP  
 Fl;lq; fpue;jp nfhLQ;#iy thjKj; ; ; ;; ; ; ;; ; ; ;  
 Yl;lq;F Neha;fisNahl; Lk;; ; ; ; ;; ; ; ; ;; ; ; ; ;”. 
 
  ,ypq;fk;> Ngjp> Ruk;> re;epghjk;> jPuhg;Gz;fs;> mjp%j;jpuk;> 
fhzhf;fbtplk;> fhrk;> fug;ghd;> rpuq;F> nrhy;tjw;Fk;> ghHg;gjw;Fk; 
ntWg;Gj; Njhd;Wk; guTEzhf;fha;f; fpue;jp> Fl;lk;> nfhLik 
nra;fpd;w #iy> thjNeha; KjypaitfisAk; kw;Wk; clypy; 
kiwe;J ,Uf;Fk; gpzpfisAk; ePf;Fk;. 
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,ypq;fj;jpd; rpwg;G:; ; ; ;; ; ; ;; ; ; ;  
• ruf;FfSf;nfy;yhk; ,ypq;fk; ,iwnadTk;>  
Nkf Neha;fSf;F ekd; Nghd;wnjdTk; Gfd;wpUg;gij> 
 
  “,q;Fypfr; ruf;nfhd;Nw ruf;Ff;nfy;yh; ; ; ; ; ; ;; ; ; ; ; ; ;; ; ; ; ; ; ;  kpiw ahFk;;;;” 
  “Nkftif tpidf;F ekdhd ypq;fk;; ; ;; ; ;; ; ;”  
     - vd;Dk; njhlh;fshy; czuyhk;. 
 
  NkYk; ,ypq;fj;ij rpwg;ghf gpUjptp G+j cWg;Gfspy; 
cz;lhFk; Neha;fs; kw;Wk; mg;G G+j cWg;Gfspy; cz;lhFk; 
Neha;fSf;F nfhLf;fyhk;. ,jid> 
 
“epyj;jp nyOe;jgpzp ePq;fhf; fpue;jp; ; P ; ; ;; ; P ; ; ;; ; P ; ; ;  
ryj;JlNd #iyntb jhdfw;Wk; ; ; ;; ; ;; ; ; -gyj;jjhk;; ;; ;; ; 
rhjpypq;fj; jpd;Fzj;ijr; rhw;wpNdd; rd;dpKjy;; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ; 
XJRuk; NghNk xspe;J; ;; ;; ; ”. 
- vd;w nra;Aspd; %yk; czuyhk;. 
  Njud; kUj;Jt ghujj;jpy;> myW re;epf;F ,ypq;fj;jpd; Ml;rp 
$wg;gl;bUf;fpd;wJ. 
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gpw Rj;jp Kiwfs;:; ;; ;; ;  
  1. mopQ;rpw; gl;il xU tPiria (1400 fpuhk;) eWf;fp ,bj;J 4 
gb (5.2 yp) Gspj;j fhbapy; Nghl;L ,uT gdpapy; itj;J> kWehs; 
fhiy ed;wha; gpire;J fyf;fpajpy; 1 gyk; (35 fpuhk;) ,ypq;fj;ij  
rPiyapy; fl;bapl;L> Nky; rl;b %b> rPiy kz; nra;J cyh;j;jpg; 
gpwF gdpapy; itj;njLj;J> mLg;Ngw;wp tpsf;F Nghy ePH tw;Wk;gb 
vl;L rhkk; (24 kzpNeuk;) vhpj;J> vLj;J Jilj;J> Kd;NghyNt Gsp 
fUizr; r%yk; fye;j fhb ePH> ed;dhhp Nth; fye;j fhb ePH 
,t;tpuz;bYk; jdpj;jdpaha; vhpj;njLf;f Rj;jpahFk;. 
       - mfj;jpah; thflk; (g.vz;: 102); ; ; ;; ; ; ;; ; ; ;  
  2. Kiyg;ghypYk;> gor;rhwpYk; KiwNa xt;nthU ehs; 
Cwitj;njLf;fr; Rj;jpahFk;.  
      - Fzghlk; jhJrPt tFg;G (g.vz;:272); P ; ;; P ; ;; P ; ;  
  3. jha;g;ghypy; 12 kzpNeuk; Cwitj;J vLf;f Rj;jpahFk;. 
  4. gor;rhwpy; 2 kzpNeuk; Cwitj;J gpd; vUikg;ghypy; fOtp 
cyh;j;jp vLf;f Rj;jpahFk;. 
  5. jha;g;ghy; my;yJ gor;rhwpy; kj;jpf;fr; Rj;jpahFk;. 
  6. gor;rhW> gUj;jpg;ghYk; $l;b NkdpAq; $lr; Nrh;j;Jf; 
RUf;fpl Rj;jpahFk;. 
7. gor;rhwpy; #hpaGlk; itf;f Rj;jpahFk;. 
8. jha;g;ghypy; Nghl;L 5 Glk; itf;f Rj;jpahFk;. 
-ruf;F Rj;jp nra;Kiwfs; (g.vz;: 30); ; ; ; ;; ; ; ; ;; ; ; ; ;  
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 9. Rz;zePH> G+rzpf;fha;ePH> Mtpd;ghy;> gof;FbePH ,tw;wpy; 
KiwNa mtpj;J gpd; ,ypq;fj;ij nehWf;fp gor;rhW my;yJ 
jha;g;ghypy; 3 ehl;fs; Cw itj;J vLf;f Rj;jpahFk;. 
     - mfj;jpah; thflk; (g.vz;: 103); ; ; ;; ; ; ;; ; ; ;  
 10. ,ypq;fj;ij nfhk;kl;bf;fha;> khJsq;fha; rhw;wpy; KiwNa 
cyh;j;j Rj;jpahFk;. 
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,ypq;fk; eQ;Rf; FwpFzk;; ; ; ; ;; ; ; ; ;; ; ; ; ; 
 
 tha;> cz;zhf;F> Kjy; Fuy;tis> khHG> ngUq;Fly; Mfpa 
,itfs; nte;J Gz;zhfp ntapypy; frf;fpa gUj;jpg;G+ 
NghypUf;Fk;. fhuk; gl KbahJ. 
 jhfk; nra;a nthl;lhJ 
 Ngr KbahJ 
 thapy; nfl;lthrid cz;lhFk;. 
 tapw;wpy; vhpr;ry; cz;lhFk;. 
 tha;ePH nfl;Lg;Nghd gdq;fs;isg;Nghy; my;yJ fhbj;jz;zPH 
Nghd;whtJ ,Uf;Fk;. 
 
eQ;RKwpT:;;;  
 rhjpf;fha;> thy;kpsF> nrk;gUj;jp NtHgl;il  Mfpa %d;iwAk; 
tiff;F 4 fpuhk; tPuk; vLj;J ed;whf ,bj;J 850 kpy;yp ypl;lH 
ePHtpl;L mij vl;by; xd;whff; fha;r;rp mjpy; 35 fpuhk; fw;fz;ilg; 
nghbj;Jg; Nghl;L  fhiyapYk; khiyapYkhf xU kz;lyk; tiu 
cl;nfhs;s  ,ypq;f eQ;R KwpAk;. 
- eQ;R KwpT E}y; (g.vz;: 26); ; ;; ; ;; ; ;
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ntq;fhuk;; ;; ;; ; 
NtW ngah;fs;; ;; ;; ;: 
 “lq;fzk; NyhfRj;jp fhufk; juhtp NahL 
 lq;fz r\hu kw;iwj; jFjpuh tzf khFk; 
 nghq;F khyjpu ]j;jpd; rk;gt nkd;Wk; Nghw;Wk; 
,q;fpit ntq;fhuj;Jf; Nfw;wpL ehkkhNk” 
 lq;fzk; 
 Nyh`Rj;jp 
 fhuf 
 j;uhtP 
 $whu 
 j;uhtzf 
 khyjPu]]k;gt 
,it ntq;fhuj;jpd; NtW ngah;fs; 
       (epfz;L uj;ehfuk;); ; ;; ; ;; ; ;  
nghhp - (gR %yp mfuhjp)  
fhBrk;> fhuk;> FNlhhp> ntypf;fhuk;> FwpQ;rzk;> lq;fzk; 
(itj;jpa %ypif mfuhjp);;;  
lq;fzk;> FwpQ;rzk;> nghhpfhuk;  
- (jl;rehadk; itj;jpa ml;ltiz); ; ; ;; ; ; ;; ; ; ;  
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fpilf;Fk; ,lk;:; ; ;; ; ;; ; ;  
 ,/J mjpf mstpy; fypNghh;dpahtpYs;s fpspah VhpapYk;> 
ngU vd;w ,lj;jpYk;> ,e;jpahtpy; jpngj;> Neghsk; Kjypa 
,lq;fspYs;s VhpfspYk; fpilf;fpd;wJ.  kz;Zld; fye;jpUf;Fk; 
,t;Tg;Gf; fw;fis ePhpy; fiuj;J gpw nghUs;fis ePf;fp kWgbAk; 
fha;r;rp cg;ghf;fpf; nfhs;sy; tof;fk;.  filr;ruf;F Rj;jkhdjd;W.  
Mifapdhy; mjw;F ehd;F gq;F nte;ePUk; rpwpJ Rz;zhk;Gk; $l;b 
tbfl;b> #hpa ntg;gj;jpy; itj;jhtJ jPapypl;nlhpj;jthJ mjpYs;s 
ePiug; Nghf;fp cg;ig vLj;Jf; nfhs;s Ntz;Lk;.  ,t;Tg;G 
nts;isaha; njsptha; rpy Nfhzq;fNshL $bajha; nfhQ;rk; 
kpDkpDg;gha; ,Uf;Fk;.  ,J ePhpy; fiuAk;.  rhuhaj;jpy; fiuahJ.  
fhw;Wg;gLk;gb itj;jhy; cg;gpd; Nky; ntz;zpwj;J}s; gbAk;. 
      - (Fzghlk; jhJ [Pt tFg;G); P ;; P ;; P ;  
 
ntq;fhu itg;G:; ;; ;; ;  
 xU nghpa ghz;lj;jpy; G+ePW  1gb (1.3yp) jz;zPH 8gb (10.4 
ypl;lh;) Nrh;j;J fiuj;Jj; njspntLj;J ,jpy; gUg;Gg; NghyTk;> 
gyif> gyifahfTk;> cilj;j rPdk; gyk; 100 (3>800 fpuhk;) 
ntbAg;G gyk; 6.25 (219 fpuhk;) Nrh;j;J 1 gl;rk; #hpa ntg;gj;jpy; 
fha itj;jhy; fWf;Fk;.  ,ij mLg;gpy; Vw;wp fs;sp Rl;l rhk;gy; 1 
gb (1.3 ypl;lh;) Fd;wpapiyr; rhW 1 gb (1.3ypl;lh;)> Mkzf;F nea; 
½ (650 ypl;lh;) $l;b nghq;fhjthW fkyk; Nghy; jP %l;b 4 ehopif 
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vhpj;J thafd;w ghj;jpuj;jpY}w;wp 1 gl;rk; nta;apypy; itf;f 
ntq;fhukhFk;.  ,e;jg; nghUs; 64 ruf;ifAk; fl;Lnkd;Wk; cgurk; 
120IAk; rj;jhf;Fk;> fhuj;ijf; fl;Lk;nkd;Wk;> fsq;F nre;J}uk; FU 
,itfl;F MjpahFk;. 
 
Rit  :  ,dpg;Gld; $ba JtHg;G 
tPhpak;P ;P ;P ; :  ntg;gk; 
nra;if;;; :  
cs;shl;rpapy;; ; ;; ; ;; ; ; : 
 Fsph;r;rpAz;lhf;fp -  Refrigerant 
 rpWePHngUf;fp - Diuretic 
 UJ cz;lhf;fp - Emmenagogue 
 gpurt fhhp  - Parturifacient 
 fw;fiur;rp  - Lithotriptic 
ntspahl;rpapy;:; ;; ;; ;  
 cly;Njw;wp  - Alterative 
 mOfyfw;wp - Antiseptic 
 Jth;g;gp  - Astringent 
- (Fzghlk; jhJ [Pt tFg;G); P ;; P ;; P ;  
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nghJFzk;:;;; - 
 “ntq;fhuQ; Nrj;Jkj;ij NtWgz;ZNk fLF; ; ; ; ;; ; ; ; ;; ; ; ; ;  
  jq;Frpy ePH Kwpaj;; P ;; P ;; P ;jhd; thq;Fk;; ; ;; ; ;; ; ;” 
 
 ntq;fhuk; fgj;ijAk; ePHg;gpzpiaAk; ePf;Fk;. 
“ntq;fhuf; Fzkpnjd;W tpjKlDiuf;ff; Nfsha;; ; ; ; ; ;; ; ; ; ; ;; ; ; ; ; ; 
rq;fhu khUe;Njh; ;; ;; ; \e; jd;idNa rq;fhpf;F; ; ; ;; ; ; ;; ; ; ;  
Kq;fz Yjtpapy;yh mjuj;jpy; thAkhw;wk;; ; ; ; ; ;; ; ; ; ; ;; ; ; ; ; ; 
nghq;fpa ,Uky; khe;jk; Nghf;fpL Kz;dkjhNd; ; ; ; ; ;; ; ; ; ; ;; ; ; ; ; ; ” 
 
 ntq;fhuk; Njh\pj;j Njhlk;> cjuthA> ,Uky;> khe;jk; 
Kjypatw;iwg; Nghf;Fk;. 
(Fzghlk; jhJ [Pt tFg;G); P ;; P ;; P ;  
(NtW) 
 “ntz;fhuQ; Nrlq; fhrk; tPl;bLQ; ryKk; Nghf;Fk;; ; ; ; P ; ; ; ; ;; ; ; ; P ; ; ; ; ;; ; ; ; P ; ; ; ; ; 
 jq;fpLQ; rPdf;fhuQ; rhw;Wgy; yuiz thA; ; P ; ; ; ;; ; P ; ; ; ;; ; P ; ; ; ;  
 nghq;F fz; tpahjp Nghf;Fk; nghhpfhuk; thj tPf;fk;; ; ; ; ; P ; ;; ; ; ; ; P ; ;; ; ; ; ; P ; ; 
 gq;fkhH fgj;jpNdhL gfh;rhy ed;wha; Nghf;Fk;; ; ; ; ; ; ;; ; ; ; ; ; ;; ; ; ; ; ; ; 
      (gjhHj;j #lhkzp);;;  
Rj;jp;;;  
 ,jid ePH tw;Wk;gb nghhpj;Jf; nfhs;sTk; 
(NtW) 
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 ,jid fpopfl;b vUikr; rhzj;ij ePhpy; fiuj;Jf; nfhjpf;f 
itj;J mjpy; fpopia mOj;jp mOj;jp vLj;J> Rj;j ePhpy; 
fOtp #hpa ntg;gj;jpy; cyh;j;jr; Rj;jpahFk;. 
(NtW) 
 gRtpd; rhzg;ghypy; ,jid fOtp cyh;j;jr; Rj;jpahFk;. 
(NtW) 
 vUik %j;jpuj;jpy; ,ij %d;W ehopif Cw itj;J vLf;f 
Rj;jpahFk;. 
(NtW) 
 ,jid rl;bapypl;L nghhpj;Jf; fhbapyhtJ gor;rhw;wpyhtJ 
miuj;J cyh;j;jp vLf;fr; Rj;jpahFk;. 
(NtW) 
 gor;rhw;wpyhtJ mhprp fOePhpyhtJ miuj;J cyh;j;jpf; 
nfhz;lhy; Rj;jpahFk;. 
(NtW) 
 gor;rhw;wpyhtJ fhbapyhtJ nehr;rpapiyr; rhw;wpyhtJ 
Jitj;J Jitj;J cyh;j;jpdhYk; Rj;jpahFk;. 
(Fzghlk; jhJ [Pt tFg;G); P ;; P ;; P ;  
 
cgNahfq;fs;; ;; ;; ;: 
• ntq;fhuk; 2 ½ Fd;wpnail (325 kp;.ypl;lh;) kpsFj;J}s; 1 ½ 
Fd;wpnail (195 kp.yp) ,uz;ilAk; 1 Njf;fuz;b (4 kp.yp) 
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Njdppy; fye;J jpdk; %d;W Ntis mUe;j fhrk;> Rthr 
fhrk; Kjypad ePq;Fk;. 
• ntq;fhuj;ijg; nghhpj;J> nea; my;yJ ntz;nzapy; 
Fioj;Jj; jlt> cjL ntbg;G> tha;tpuzk;> ehg;Gz; 
,itfs; MWk;>  Njfk; FspUk;. 
• ntq;fhuk; ePhpy; fiuj;J> Kiyf;fhk;G ntbg;G> Gz; 
,itfSf;Fj; Jzpapy; eidj;J NkYf;Fg; Nghlf; 
FzKz;lhFk; Foe;ijf;Fg; ghy; nfhLf;Fk; nghOJ mjid 
ed;whff; fOtp nfhs;s Ntz;Lk;. 
• ntq;fhuk;  gd;wp nea;apy; fye;J> typAld; $ba 
%yj;jpw;Fg; Nghlf; FzKz;lhk;. 
• nghhpj;j ntq;fhuj;ij 5 – 10 Fd;wpnail  (1.3gm)  ,sePhpy; 
Nghl;Lf; nfhLf;f ePh;f;fl;L FzkhFk;.  
• fz; Neha;fspy; fz; fOt ntq;fhuk; ePhpy; fye;J 
cgNahfpf;f fz;Nzha;fs; FzkhFk;. 
• Fsph; Ruk; tuhky; jLf;f ,jid 2 – 4 Fd;wp tiu 
ntw;wpiyAld; nfhLf;f Ntz;Lk;. 
• ntq;fhuk; ½ - 2 ½ Fd;wp tiu jha;g;ghypy; nfhLf;f 
Foe;ijfSf;F fhZk; typ ePq;Fk;. 
 
      - (Fzghlk; jhJ [Pt tFg;G); P ;; P ;; P ;  
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NrUk; kUe;Jfs;:; ; ;; ; ;; ; ;  
tPukhKdpth; thflj;jpul;L  (kWkjpg;G  [_iy 1994)P ; ; ; ;P ; ; ; ;P ; ; ; ;  
kj;jpahd Fspif;;;  
• Rj;jp nra;j ney;ypf;fha;f; nfe;jfk; 
• Rj;jp nra;j [hjpypq;fk; 
• nghhpj;j ntz;fhuk;  
• Rj;jp nra;j kNdhrpiy 
• mhprpj;jpg;gpypr;R+uzk; 
tiff;F 2 tuhfndil 
Njd;    :  rk msT 
Kiyg;ghy;  :   rk msT 
miug;G   :   ehd;F rhkk; 
msT   :   Fd;wpkzp vilAs;s khj;jpiu (1-2) 
 
mDghdk; ;;; &  jPUk; Neha;fs;P ; ; ;P ; ; ;P ; ; ; :     
   
  ,Q;rpr;rhW  + Njd;   - vy;yhtif Ruq;fs;  
vYkpr;rk;gor;rhW + Njd;  - vy;yh tif tp\Ruk; the;jp> tpf;fy; 
 
khy;Njtpr; nre;J}uk;:; ; ; ;; ; ; ;; ; ; ;  
• Rj;jp nra;j mhpjhuk; 
• Rj;jp nra;j kNdhrpiy 
• Rjl;jp nra;j [hjpypq;fk; 
• Rj;jp nra;j ney;ypf;fha; fe;jfk;   
• Rj;jp nra;j mug;nghb 
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• Rj;jp nra;j urk; 
• Rj;jp nra;j ehfk; 
tif xd;Wf;F 1tuhfndil 
• fUNtg;gpiyr;rhW - nry;yj;jf;f msT 
 
nra;Kiw :;;;    
  ,urj;ijAk;> fe;jfj;ijAk; njhe;jpj;Jf; fy;tj;jpypl;Lg; 
nghbj;Jf; nfhs;sTk;> kw;w ruf;Ffisj; jdpj; jdpahf nghbj;J 
gpd; vy;yhtw;iwAk; xd;whfr; Nrh;e;J Nkw;gb rhw;iwr; rpWfr; rpWf 
thh;j;J ehd;F rhk Neukiuj;J tpy;iy nra;J ntapypYyh;j;jp 
Xl;by; itj;J NkNyhL %b 5 rPiykz; nra;Jyh;j;jpr; 
nrk;ikahAyh;e;j gpd;G 3 gyKs;s 5 tul;bapy; Glkpl;lhwpd 
gpd;ndLf;fr; nre;J}ukhFk; 
 
 
msT  : 1 Fd;wpkzp vil 
mDghdk;  : ntz;nza;>  nea; 
 
jPUk; Neha;fs;:  P ; ; ;P ; ; ;P ; ; ;  
   Fd;kk;> R+iy> fhrNuhfq;fs;> Fl;lNuhfq;fs;> gpj;j 
Nuhfq;fs;> ,rpT> R+jfge;jk; jPUk;. jhJtpUj;jp cz;lhFk;. 
 
ypq;fr; nre;J}uk;:; ; ; ;; ; ; ;; ; ; ;  
fl;bd ypq;fk; : 1gyk; 
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  ,jid ,Uk;Gr; rl;bapy; itj;J mz;lj;ijyj;ijr; rpWf 
rpWf thh;j;J 4 rhkNeuQ;RUf;fpl;L vLj;Jg; nghbj;J rPrhtpw; 
gj;jpug;gLj;ljTk;. 
 msT : 1 mhprpnail 
 mDghdk; : ntz;nza;>  Njd; 
 cgNahfk; : jhJtpUj;jp> Mz;ik cz;lhFk;. 
 
mf;fhyj;Jr; rpj;j itj;jpag; gyKiwfs;; ; ; ; ; ; ;; ; ; ; ; ; ;; ; ; ; ; ; ; 
(ru];tjp kfhy; E}yfk;> jQ;rhT+h;> %d;whk;gjpg;G nrg;lk;gh; 2006; ; ; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ; ; ; ) 
 
tp\f;fb;;; fl;F;;;  mQ;rdk; kUe;J:; ; ;; ; ;; ; ;  
 ypq;fk;  thy;   Rf;F   nfhy;yptpiu 
 trk;G kaph;   kilad;  nghpaheq;if 
 JhpR  thapuk;  ntbAg;G  nfUld;fpoq;F 
 fe;jfk; ngUq;fhak;  ntq;fhak;  nfhbNtyp 
 fLF  jpg;gpyp  ,e;Jg;G  nfhy;yp tpiu 
 rd;dp  kpsF   fhuq;Fd;wptpiu fUld; fpoq;F 
         nghpaheq;if 
 
 ,itfs; midj;Jk; tiff;F 100 fpuhk; vLj;J fOijg;ghy;> 
Fg;igNkdpr; rhW tpl;L jdpj;jdpahf miuj;J filrpapy; 
mKf;fpuhf;fpoq;Fr; rhw;wpy; 3 kzp Neuk; miuj;J cSe;jsT 
khj;jpiufshfr; nra;J ntapypy; cyh;j;jp vLj;Jf; nfhs;sTk; 
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 tp\j;jpw;F Vw;wthW vYkpr;rk;gor;rhw;wpy; my;yJ Ntg;gpiyr; 
rhw;wpy; my;yJ ntw;wpiyr;rhw;wpy; ciuj;J 5 nrhl;L tPjk; fz; 
tpopfspy; Nghl;lhy; rfy tp\Kk; jPUk;. 
  
gj;jpak;  :  tp\k; ,wq;Fk; tiu mhprpf; fQ;rp nfhLf;fTk; 
 
tha;Tf;F ijy kUe;J; ; ;; ; ;; ; ;  
• fe;jfk; 
• nghhpfhuk;   
• Rj;jp nra;j Neh;thsk;     
• ,e;Jg;G 
 
nra;Kiw:;;;  
  tiff;F 35 fpuhk; vLj;J fy;tj;jpy; Nghl;L fw;whiog;gor; rhW 
tpl;L 3 kzp Neuk; miuj;J xU gPq;fhd; ghj;jpuj;jpy; itj;J Nky; 
%b Nghl;L ntapypy; itj;jhy; ijyk; Nghy; ,wq;Fk; ,jid 
tbfl;bf; nfhs;sTk;. 
 
msT   : fhnril 1 ehisf;F ,UNtis 7 ehl;fs; 
mDghdk;   : nghhpkhT 
 
jpUF ijyk;:;;;  
• Rj;jp nra;j ,urk; 
• Rj;jp nra;j kNdhrpiy 
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• Rj;jp nra;j mhpjhuk; 
• Rj;jp nra;j fe;jfk; 
• Rj;jp nra;j ethr;rhuk; 
• Rj;jp nra;j ,ypq;fk; 
• fUQ;rPufk; 
• ehl;L ed;dhhp 
• gr;irehgp 
• G+z;L 
• trk;G 
Ntg;ngz;nza; 250 kpyp 
 
nra;Kiw:;;;  
  tiff;F 35 fpuhk; vil vLj;J ed;whf ,bj;J J}s; nra;J xU 
Jzpapy; gug;gp jphpahfr; RUl;b ,jid Ntg;ngz;izapy; eidj;Jj; 
jphpiaf; nfhSj;jpypl;L ,j;jphpapd; kPJ rpWfr;rpWf Ntg;ngz;nzia 
tpl;L vhpar; nra;Ak;NghJ ,e;jr;  RlhpypUe;J nrhl;Lr; nrhl;lhfj; 
ijyk; ,wq;Fk;. ,jid gPq;fhd; ghj;jpuj;jpy; Nrfhpf;fTk;. 
 
msT : 1 ehisf;F 1 Ntis 165 kp.fp 
fhy msT : 24 ehl;fs; 
mDghdk;  : ,Q;rpr;rhW 
jPUk;Neha;fs: Ruk;> rd;dp> R+iy 
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ntq;;;;fhuk; Rj;jp Kiw; ;; ;; ;  
• ntq;fhuj;ijg; nghhpj;J vLf;f Rj;jpahFk; 
• ntq;fhuj;ij vYkpr;rk;gor;rhw;wpy; miuj;J tpy;iyjl;bf; fha 
itj;Jf; nfhz;lhYk; Rj;jpahFk;. 
 
,ypq;fk; Rj;jpKiw:; ; ;; ; ;; ; ;  
 ypq;ff; fl;bia Njdpy; xUehSk; Kiyg;ghypy; xU ehSk; 
Cwitj;J vLj;Jf; nfhz;L vYkpr;rk; gor; rhw;wpYk; Fg;igNkdpr; 
rhw;wpYk; fye;J mLg;gpd; Nky; ,ypq;fj;ij itj;J Gifglhky; 
RUf;F nfhLj;jhYk; Rj;jpahFk;. 
 
mf];jpah; nre;J}uk; 300; ; ; ;; ; ; ;; ; ; ;  
(jhkiu E}yfk; Kjy; gjpg;G brk;gh; 1998); ; ; ; ;; ; ; ; ;; ; ; ; ;  
 
mafhe;jr; nre;J}uk;; ; ; ;; ; ; ;; ; ; ; 
mag;nghb 
fe;jfk; 
tiff;F 1 gyk; 
,ypq;fk; 
ntq;fhuk; 
ethr;rhuk; 
fy;Yg;G 
ntbAg;G 
#ld; 
gbfhuk; 
G+ePW 
 
tiff;F 1 foQ;R 
 
vLj;J gor;rhW tpl;L ,uz;L ehl;fs; iftplhky; miuj;J 
tpy;iy jl;b fha itj;J cyh;e;j gpd;G Ik;gnjUtpy; GlkplTk;.  
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KUf;fk;G+ Nghy rpte;J fhzg;gLk;.  mjid nghb nra;J itj;Jf; 
nfhz;L Kiwg;gb cz;z ghz;L Nuhfk; jPUk;. 
 
FU kUe;J:;;;  
 fw;gj;ij rhg;gpl;L ,Uf;Fk;nghOJ if> fhy; %l;Lfs; nehe;J> 
Njfk; ntSj;J> rpe;ij> Jauhkhfp> jirePH tpk;kp> Fl;lk; cz;lhfp 
JaUw;why; mjw;F kUe;J.... 
 
rhjpypq;fk; 
mug;nghb 
mhpjhuk; 
kpUjhHrpq;fp 
,urk; 
tiff;F 
1 gyk; 
tPuk; 
ntq;fhuk; 
ethr;rhuk; 
tiff;F 1 gyk; 
 
 vLj;J gor;rhw;why; miuj;J ,uz;L rhkk; fopj;j gpd;G 
cyh;j;jp Fiff;Fs; itf;fTk;. 
 
  Fifia rpy;ypl;L rPiy nra;J Ie;njUtpy; Glj;ij NghlTk;.  
Mwpd gpd;ndLj;J fUtisay; tPuk;> fhuk;> ethr;rhuk;> G+ePW 
Mfpatw;iw maq;fsq;Ff;F Neuha; $l;b kPz;Lk; Fifapy; itj;J 
cUf;f Ntz;Lk;. 
 
 Rj;jp nra;a mak; tq;fk; NghyhdJ.  #jj;ij rhpgq;F Nrh;f;f 
#jk; rhFk;.  mjw;F rkkha; tPuk; Nrh;j;J jha;g;ghy; tpl;L 
miuf;fTk; nre;J}ukhFk;. 
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 kUe;Jf;F ,uz;L gq;F fe;jfk; Nrh;j;J kQ;rs; fhprhiyr; rhW 
tpl;L %d;W ehs; miuf;fTk;.  rptf;Fk; tiu kPz;Lk; kPz;Lk; gj;J 
tul;bapy; Glj;ijg; Nghl;lhy; ey;y nre;J}uk; MFk;. 
 
 Fd;wp msT nfhs;s 18 Fl;lk;> fpue;jp> #iy> Nkfk; 
midj;Jk; jPUk;. 
 
Mde;j taputd;; ;; ;; ; 
 
nfshp ghlhzk; 
,ypq;fk; 
kNdhrpiy 
ntq;fhuk; 
mhpjhuk; 
ehgpnfe;jfk; 
tPuk; 
kpUjhHrpq;fp 
njhl;bg;ghlhzk; 
tiff;F 
1 gyk; vLj;J 
 
 fy;tj;jpypl;L ngz;zKhp> fw;whoiog; ghy; tpl;L vl;L rhkk; 
miuj;J tpy;iy nra;J ntapypy; itf;fTk;.  kzy; kiwT Glkhf 
gj;J vUtpy; GlkplNtz;Lk;.  kUe;J vilNghfhky; ePwpg; NghFk;.  
gpwF Jj;jk; xU gyKk;> #lk; xU gyKk; Nrh;j;J nghd;D}kj;ij 
rhWtpl;L 1 rhkk; miuf;f Ntz;Lk;.  kpsF msT khj;jpiu nra;J 
rhk;gpuhzpg;Gifg;Nghl;L nts;spr; rpkpopy; milj;J itf;f Ntz;Lk;. 
 
 rd;dp> Fl;lk;> Fd;kk;> %yk; Mde;jthA midj;Jk; tpyfp 
XbtpLk;. 
 
 31 
kz;^ ur; nre;J}uk;:; ; ; ;; ; ; ;; ; ; ;  
 
Mapuk; tUlk; nrd;w kz;^ uk; 
fe;jfk; 
,urk; 
nfshp ghlhzk; 
gbfhuk; 
jhsfk; 
ethr;rhuk; 
ntbAg;G 
ntq;fhuk; 
 
tiff;F 1 gyk;  
 
 
  vLj;J vUf;fk;ghy; tpl;L 1 rhkKk;> gor; rhw;why; 2 rhkKk;> 
miuj;J tpy;iy nra;J fha;e;j gpd;G gj;njUtpy; GlkplTk;.  kPz;Lk; 
kPz;Lk; Glkpl kz;^ uk; nre;J}uk; MFk;. ghz;L Nuhfk; jPUk;. 
 
etNyhfr; nre;J}uk;; ; ;; ; ;; ; ; 
,ypq;fk; 
kNdhrpiy 
fy;ehH 
uhrth;j;jpf;fy; 
nfshp ghlhzk; 
kpUjhH rpq;fp 
nts;isg;ghlhzk; 
jhsfk; 
tiff;F 1 gyk;  
 
  vLj;J Nkw;$wpa ruf;FfSld; rk msT ,urk; Nrh;j;J 
Iq;Nfhy nea;tpl;L 2 rhkk; miuj;J ntapypy; cyu itj;J 
gjq;fpf;f Ntz;Lk;.  etNyhfk; midj;Jk; kbAk;.  gjq;fk; 1 gyk; 
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vLj;J %irapy; itj;J cUf;Fk; NghJ ey;y nts;spia 1 gyk; 
cUf;fpr; Nrh;f;f Ntz;Lk;.  mj;Jld; tPuk; 2 gyk; Nrh;j;J jha;g;ghy; 
tpl;L %d;W ehs; miuj;J ,utpy; gdpapy; itf;fTk;.  mj;Jld; 
fe;jfk; 4 gykpl;L kQ;rs; fhprhiy rhWtpl;L miuj;J 
Fg;gpapyilj;J thYfh ve;jpuj;jpy; vhpf;fr; nre;J}ukhFk;.  
,t;tpjkhf nts;sp> ntz;fyk;> ehfk;> juh> nts;tq;fk;> fUtq;fk;> 
gpj;jsk;> nrk;G> jq;fk; Nghd;wit etNyhfq;fSk; nre;J}ukhFk;.  
,jdhy; fd;khe;jpu Neha;fs; gyTk; jPUk;.  
 
mDNghf itj;jpa gpuk;k ufrpak;; ; ;; ; ;; ; ; 
(jhkiu E}yfk;> Kjy; gjpg;G> khHr; 1999; ; ; ;; ; ; ;; ; ; ; ) 
 
fhe;j nre;J}uk;; ; ;; ; ;; ; ; 
 fhe;j gw;gj;jpw;F ghjpghfk; ypq;fj;ij Nrh;j;J rpWfhQ;Nrhhp 
Nth; ,urj;jhy; %d;W ehs; miuj;J rpfg;G kz;zhy; nra;ag;gl;l 
%irapy; itj;J %d;W f[Glkpl;lhy; ghy #hpaidg; Nghy; fhe;jk; 
rpe;J}hpf;Fk;. 
 
 fgNuhfk;> thjNuhfk;> gpj;jj;jhYz;lhFk; NjfnkypT> Rf;fpy 
Njh\k;> vYk;GUf;fp> mg];khuk;> cd;khjk;> NahdpNuhfk;> #iy> 
tp\Nuhfk;> fz;lNuhfk;> F\;lk;> %yk;> fhkhiy jPUk;. 
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kapy;Jj;jj;jpd; rj;J kw;Wk; Rj;jpf;F; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ;  
 
kapy;Jj;jk; - 4 gq;F 
ntq;fhuk; - 1 gq;F 
 
 ,it ,uz;ilAk; #uzpj;J miuj;J NjDk; nea;Ak; fye;J 
Nfh\;lae;jpuj;jpy; itj;J fhlhf;fpdpaha; vhpj;jhy; mJ ePHj;J mjpy; 
rj;jpwq;Fk;. me;j rj;jhdJ fpsp%f;ifg; Nghy rpfg;G 
th;zKilajhapUf;Fk;. 
 kapy;Jj;jk;> ,jw;F rkndil G+idapd; kzk; ,it ,uz;bw;F 
%d;wpnyhU ghfk; Njd; kw;Wk; fhy;ghfk; ntq;fhuk; 
,itfisnahd;wha;r; Nrh;j;J fy;tj;jpypl;L miuj;J tpy;iy nra;J 
Xl;by; itj;J rPiykz; nra;J %d;W Glnkhpj;jhy; the;jp> gpuik 
Kjypa Njhlq;fspy;yhky; Rj;jpahFk;. 
 
ntq;fhu Rj;jp  
 gor;rhw;wpy; 1 ehs; #hpa Glkpl;lhy; Rj;jp. 
 
,ypq;f khj;jpiu; ;; ;; ;  
 
,ypq;fk; - 4 foQ;R 
jpg;gpyp   - 2 foQ;R vLj;J Mtpd; ghyhyiuj;J  
 gawsT khj;jpiu  
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  nra;J Rf;F frhaj;jpy; cz;z rfy RuKk; jPUk;. 
JUR 
nghhpfhuk; 
Jj;jk; 
tiff;F 3 tuhfndil                  
 
 
 vLj;J vUf;fk;ghy; tpl;liuj;J vl;L tuhfndil ,ypq;fj;ij 
ftrQ;nra;J mjpd;Nky; fhpAg;ig Nkw;gb ghypyiuj;J ftrQ;nra;J 
cyh;j;jp ,uz;Lgb kzYf;F kj;jpapy; itj;J vl;nlUtpy; Glk; 
NghlTk;.  ,JNghy; 3 Kiw Glkpl;L ftrk; ePf;fp ,ypq;fj;ij 
gRePhpy; fOtp mjDld; nghhpj;j ntq;fhuk; 3 tuhfndil $l;b 
Kiyg;ghypyiuj;J Rz;ilf;fha; msT khj;jpiu nra;J 
,Q;rpr;rhw;wpy; 1 khj;jpiu 6 Ntis nfhLf;f 13 tif rd;dp> 
cs;tPr;R> GwtPr;R jPUk;. 
rpj;j itj;jpaj; jpul;L; ; ; ;; ; ; ;; ; ; ;  
 
,ypq;fk; NrUk; kUe;Jfs;:; ; ; ; ;; ; ; ; ;; ; ; ; ;  
• m\;lgaputf; Fspif 
• Mde;j gaputk; 
• ,uhk ghzk; 
• ,uh[uhN[];tuk; 
• ,ypq;fG+gjp 
• fNzr Fspif 
• fghl khj;jpiu 
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• jhok;G+ khj;jpiu 
• tpjhuz  taputk; 
• tp\;Z rf;fu khj;jpiu 
• Cop fhyd; 
• ,ur rpe;jhzp khj;jpiu 
• fhf;fz khj;jpiu 
• ,yq;Nf];tuk; 
• rhjpypq;f gw;gk; 
• ypq;fr; nre;J}uk; I 
• ypq;fr; nre;J}uk;  II 
• rz;l khUjk; 
• fhbf;fhur; nre;J}uk; 
• gbfypq;fr; nre;J}uk; 
• gbfhur; nre;J}uk; 
• gl;Lf; fUg;G 
• ,ypq;fg;gjq;fk; 
• rhjp rk;gPuf; Fok;G 
• ee;jp ik 
• gQ;r R+j nkOF 
• thd; nkOF 
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• kfhtPu nkOF 
• Nkftpuzf; fspk;G (ntsp cgNahfk;) 
 
ntq;fhuk; NrUk; kUe;Jfs;:; ; ; ; ;; ; ; ; ;; ; ; ; ;  
• rQ;rPtp khj;jpiu 
• rhe;j re;jpNuhjak; 
• Rtre;j taputk; 
• R+iyf; Flhuk; 
• ntq;fhu khj;jpiu 
• [Nyhjhhp kzp 
• gpusafhy Uj;ud; 
• mh;j;j ehhP];tuk; 
• etf;fpuf G+gjp 
• ePh;f;Nfhit khj;jpiu 
• ntq;fhu gw;gk; 
• MWKfr; nre;J}uk; 
• nfshp rpe;jhkzp nre;J}uk; 
• ntbAg;Gr; Rz;zk; 
• rptdhh; mkph;jk; 
• mf];jpah; Fok;G 
• Fd;k FNlhhp nkOF 
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• nfsrpfh; Fok;G 
• ty;yhiu nea; 
• rpj;jhjp vz;nza; 
• rq;fj; jpuhtfk; 
• ntbAg;Gj; jpuhtfk; 
• ntq;fhug; nghb  (ntsp cgNahfk;) 
,ypq;fKk;>  ntq;fhuKk; NrUk; kUe;Jfs;:; ; ; ; ; ; ;; ; ; ; ; ; ;; ; ; ; ; ; ;  
 
• vkjz;lf; Fspif 
• NfhlhR+hpf; Fspif 
• tre;j FRkhfuk; 
• ,ytq;fhjp khj;jpiu 
• Fq;Fkg;G+ khj;jpiu 
• ghyrQ;rPtp khj;jpiu 
• gpukhde;j gaputk; 
• Nkfehjf; Fspif 
• etfz;l G+gjp 
• kjf[fz;Butk; 
• thiy rpe;jhkzp 
• Fk;kl;bf; Fok;G 
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MODERN ASPECTS 
LINGAM 
 Chemically Lingam is a siddha drug has been identified as cinnabar, 
the chief ore of Mercury (Hg). 
Chemical Aspect: 
• Chemical name : Natural –Cinnabar 
Synthetic-vermilion 
• Composition : Mercury (Hg)  : 86.22% 
Sulphur  (S)     : 13.78% 
• Scientific  name :  mercuric sulfide (or) mercuric (II) Sulphide 
• Colour  :  Cochineal-red, towards brownish red and  
lead-gray 
• Symbol   :  HgS 
• Molecular weight :  232.68  
• Density  :  8.10 g/cm3 
• Melting point :  580 °C decomp 
• Specific gravity :  8.176 
• Mohs scale hardness: 2-2.5 
• Solubility in water : Insoluble 
• Crystal system : Trigonal 
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Occurence: 
 Cinnabar is found in all localities that yield mercury, mostly spain, 
california, philippines, egypt, peru, texas. Cinnabar is still being deposited at 
the present day from the hot water of sulphur Bank Mine in california and 
steamboat springs, Nevada. 
 
 
Structure and Properties: 
 Generally Cinnabar exists in two modifications, black and red.  Both 
occur in nature.  Artifically prepared cinnabar, however is a vivid scarlet 
substance and is used as an artist pigment called vermilion. 
 
 The scarlet red variety occurs as lumps and in hexagonal α-form 
crystals. 
  Colour  - vemilion red 
  Hardness  -  2.5 
  Specific gravity -  8.10 
 
 The shortest distance Hg-S is 2.52°A and the binding between Hg and 
S probably ionic in character. 
 
 Black mercury sulphide (metachinnabar) black  cubic  β-form 
  Colour   -  greyish black 
  Hardness  -  3 
  Specific gravity - 7.6 
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 The shortest Hg-S distance is the same as in cinnabar. Black one is 
found nature in small amount. 
 
Preparation of Cinnabar at Laboratory: 
 One part of the Mercury and four parts of the Sulphur is to be placed 
in an ironpot and heated for sometimes.  The amalgam is then to be broken 
into pieces and put into a glass bottle previously coated all around with mud 
and rag one inch deep and dried in shade. The bottle is to be heated for 5 
days continuously by means of the Sulphur increasingly gradually intensity 
at a uniform rate.  The heating is then to be discontinued and the contents of 
the glass bottle taken out on the 7
th
 day.  The product will be found to be 
cinnabar. 
 
Apperance:  
  Scarlet red, odourless crystalline powder. 
 
Action: 
 The red sulphide and the black sulphide of mercury are extremely 
efficacious in liver complaints, such as commencing cirrhosis of the liver, 
dyspepsia, chronic dysentery and similar other allied diseases such as 
chronic diarrhoea where the stools are deficient of bile. 
       - Indian materia medica(PageNo.32) 
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Identification: 
 On heating in a test tube it sublimes and fumes of SO4 and black 
mercury sulphide are obtained. 
 
Sulphur content: 
 Sample (1gm) was dissolved in 25ml of aquaregia by heating and 
diluted to 50ml by distilled water.  Sulphur was extracted by adding CS2 
(20ml) three times.  The extract was evaporated to dryness on a water bath 
cautiously.  The residue was weighted and calculated as sulphur content. 
 
Mercury content: 
 The Aquaregia extract after removal of Sulphur was diluted and 
evaporated to dryness in a fume chamber.  The residue obtained was diluted 
and H2S gas was passed through it. The precipitate obtained was filtered and 
dissolved in 1:1 Nitric Acid (HNO3).  The undissolved black precipitate was 
weighed and sublimated to get mercury.  This is weighed and calculated. 
 
Solubility: 
 It is insoluble in H2O and mineral acids.  Soluble in aquaregia and 
concentrated solutions of  Sodium, Pottasium and ammonium sulphides. 
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Extraction of Mercury from cinnabar: 
 1. To produce liquid mercury, crushed cinnabar ore is roasted in 
rotary furnaces.  Pure mercury separates from sulfur in this process and 
easily evaporates.  A condensing column is used to collect the liquid metal, 
which is most often shipped in iron flasks. 
 2. Mercury is also prepared by heating its sulfides, either in a current 
of air or with the addition of Iron or quick lime. 
 Hgs + O2 → Hg + SO2 
 Hgs + Fe → Hg + FeS 
 4Hgs + 4CaO → 4Hg + 3CaS + CaSO4] 
 
   - Journal of Indian Drugs-May 1995 (P.No:225-226) 
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CINNABAR 
 Cinnabar occurs as the chief ore of mercury and is artificially 
prepared as a red crystalline powder which is then known as the pigment 
vermilion. Vermilion is used as a food coloring in extremely small amounts. 
It is regarded as non-poisonous, but its vapours are poisonous.  Cases of 
acute poisoning have occured from its use as fumigant.  Its use in tattoos on 
man is known to have caused pruritis and nodular swellings following 
exposure to sun. Mercury depresses cellular enzymatic mechanisms by 
combining with sulphydryl groups. 
 
 -   Modi’s medical Jurisprudence and Toxicology 1993 (P.No:156) 
 
ACUTE POISONING: 
 
By Inhalation:  
 Dyspnoea 
 Cough 
 Fever 
 headache 
 Chills 
 Blurring of vision 
 Convulsion 
 Pulmonary odema 
 Strawberry tongue 
 Cervical lymphadenopathy. 
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By Ingestion: 
 Abdominal pain 
 vomitting 
 Diarrhoea 
 Shock 
 Haemaemesis 
 Pink colour urine 
 Onset of Renal failure 
 Pulmonary odema 
By Injection: 
 Mercurialism characterised by  
 Thrombophlebitis 
 Granuloma formation 
 Pulmonary embolism 
 Repeated Haemoptysis is a characteristic feature. 
CHRONIC POISONING (HYDRAGYRISM): 
Inhalation : 
 Tremor 
 Hatter’s shakes 
 Ataxia 
 Erethism-refers to psychiatric symptoms 
 Mercuria lentis - represent the brown reflex of anterior lens  
                     capsule of the eye 
 Blue line on gums      
Ingestion 
 Colitis 
 Dementia 
 Tremor 
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 Renal failure 
 Acrodynia (Pink disease)     
 a) Hands & feet – puffy, pinkish, painful, paraesthetic,        
                                        perspiring and peeling 
    b) Anorexia 
    c) Insomnia 
    d) Photophobia 
    e) Teeth-ulceration of gums. 
Diagnosis: 
1. X-ray 
2. Blood mercury level : <3mcg/100ml 
3. Urine mercury level : <10-15 mcg/100ml 
Treatment: 
1. Removal from source of exposure 
2. Stomach wash 
3. Demulcents 
4. BAL (British Anti Lewisite) 
5. Pencillamine 
6. If abscess formation is seen- Repeated incisions to remove the 
mercury is done. 
Post mortem appearance: 
Acute Poisoning:             
  1.  Mucosa of mouth, throat, oesophagus and stomach - greyish in 
colour with softening and superficial corrosion 
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Chronic Poisoning:  
  1. Large intestine shows ulceration 
 2. Kidney-Pale and swellen.  On microscopic study necrotic changes 
seen in the renal tubules. 
 
 Medico legal importance: 
 Accidental Poisoning 
   - Textbook of forensic medicine and Toxicology - Krishna Viji 
(P.No: 481)  
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BORAX (Na2B4O7) 
General Information: 
Chemiacal Formula: 
  Na2B405(OH) 4.8 (H2O)  
Molecular Weight: 381.37 gm  
Composition: 
  Sodium (Na) : 12.06%    Na2O : 16.25% 
 Boron (B)   : 11.34%    B2O3 : 36.51% 
 Hydrogen  : 5.29%    H2O : 47.24% 
 Oxygen  : 71.32%     
     __________                           __________ 
       100%   Total Oxide: 100% 
     _________        ___________ 
 
Verancular Names 
 Tamil  : Vengaram 
 Telugu  : Elegaram 
 English  : Sodium biborate, 
Sodium borate, 
Bome tynbal, 
Borax 
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 Bengali  : Sohoga 
 Gujarathi  : Tankan Khar 
 Hindi   : Sohaga, tincal, tinkal 
 Kanadam  : Biligara 
 Malayalam  : Vellakaram 
 Sanskrit  :  Tan-kara, Tunkana, Rasshodhan 
- (The wealth of India) 
Vengaram (Sodium Biborate, Borax) 
 Borax, a hydrated sodium biborate, is one of the most important of 
boran minerals. 
 It occurs in the form of large transparent prismatic crystals resembling 
in shape the crystals of augite, also in lumps and compact glassy 
masses; it also occurs in solution in saline lakes and as a glistening 
white efflorescence. 
 Borax is usually white to dirty white in colour and in places light pink 
to light green. 
 
Different forms of Borax 
 Borax exists in 3 forms 
a) Ordinary (o) pismatic borax (Na2B4.10H2O) 
b) Octahedal (or) jeweller’s borax (Na2B4O7.5H2O) 
c) Borax glass which is the anhydrous form (Na2B4O7) 
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Basic Nature: 
 It is sparingly soluble in cold water and fairly soluble in hot water 
 The solution is alkaline in reaction because borax is hydrolysed and 
its forms a mixture of sodium hydroxide (a strong base) and boric acid 
(a weak acid) 
 
 
 
 On heating above its melting point it closes its water of crystallization 
and swells upto a white porous mass.  On further heating it melts to a 
liquid which then solidifies to a transparent glassy mass which 
consists of NaBO2 (sodium metaborate) and B2O3 (Boric anhydride). 
 Tincal in the name given to crude borax. 
 
Distribution: 
 Borates are obtained commercially from bedded deposits beneath old 
Palyas (shalow alkaline and alkaline Teritary lakes) 
 Borates are produced in various countries of the world.  The largest 
deposits of borates and located in the Kramer district, California, 
USA, and Turkey are the largest producers of borates followed by 
USSR, Argentina, CHINA, Peru and Chile. 
 
Na2B4O7 + 2H2O ↔  2NaOH     +  H2B4O7 
       Sodium Hydroxide             Boric Acid  
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 Although the economically workable deposits of borax are not found 
in India, limited occurrence of mineral are recorded in the puga valley 
in Jammu & Kashmir.  Other occurrences of borax in Ladakh district 
are seen at Chumathang.  In Rajasthan bitterrns of sambhar salt  lake 
contains 0.5% of borax. 
 
Mining and preparation: 
 The bedded borate deposits are extracted by underground mining 
methods and the mined material is crushed and toasted to remove the 
water, separated from the clay and refined to borax. 
 Brines containing borax are pumped out and the various constituents 
are separated by complicated chemical treatment, which is essentially 
evaporation followed by fractional crystallization with careful control 
of temperature and concentration.  During evaporation, the sodium 
carbonate sulphide and chloride are precipitated then, when saturation 
with potassium chloride occurs, rapid cooling causes it to be 
precipitated and further cooling gives borax and other salts, which are 
then refined to pure borax. 
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Uses: 
1. Borax is used in medicine (boric powder) 
2. In borax bead test for the detection of boric radicals. 
3. In the manufacture of enamels and glazes for pottery. 
4. In making optical glass and boro silicate glass ware 
5. As a flux in metallurgy. 
6. As a preservative of food. 
7. In the manufacture of wasting powders and soaps. 
8. In leather and match industries. 
Ref: The wealth of India : P.199 
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PREPARATION 
 Methods employed for the preparation of borax are: 
From caluminate: 
 Sodium tetraborate is produced from borocalcite by reaction with an 
aqeous solution of carbonate. 
 
 
 
  On filtration and concentration of the filtrate, crystals of borax 
separate.   
  A current of carbondi oxide is passed through the mother liquor to 
convert the metaborate into borax. 
 
 
 
 
From Tincal 
 Naturally occuring crude borax (Tincal) is dissolved in water, filtered, 
concentrated and crystallised.  Then pure borax is obtained. 
Ca2B6O11   +  2Na2Co3    → 2CaCo3   + Na2B4O7    +   2NaBO2 
 
(Caluminate)                                           (Borax)    (Sodium Metaborate) 
   2NaBO2       +     Co2  →      Na2Co3      +       Na2B4O7 
 
(Sodium Metaborate)          (Borax) 
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 Tincal contains about 55% of borax (Na2B4O7.10H2O).  Borax can be 
obtained from colemanite and the action of Na2Co3 (Sodium Carbonate) on 
H3BO3 (Boric acid). 
 
 On chemical analysis, the borax comprises mainly kernite. 
 
 With certain metallic salts, it gives coloured beads due to formation of 
metal metaboates. 
 
 
 
Na2B4O7  +   CoO       →     +   2NaBO2    +         Co(Bo2)2 
 
(Borax)  (Cobalt oxide)    (Sodium Metaborate)   [Cobalt meta borate (blue)] 
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TOXICOLOGICAL ASPECTS OF BORAX 
 
Acute poisoining: 
• Loss of appetite, epigastric pain, Nausea, vomiting and diarrhoea. 
• An eythematous rash (even blisters, bull and later desquamation 
appear on the skin 
• Jaundice, cerebral oedema, acidosis fever and cheyney strokes 
respiration may be seen 
• 4.Sometimes delirium and hallucination appear. 
• Oliguria (or) anuria, high temperature, muscular twitching and 
convulsions, may occur. 
Diagnosis: 
 A level of  50mg/100ml blood indicates borax poisoning. 
 
Chronic Poisoning 
 Manifestations of chronic poisoning may be 
• Alopecia 
• Dry tongue 
• Anorexia 
• Kidney damage 
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Fatal dose: 
 Children - 5 gm 
 Adult  - 15-20 gm 
 
Fatal period: 
 3-4 days 
Treatment: 
 The stomach should be washed with activated charcoal, lime 
water or milk and saline purgatives should be given. 
 The patient should be given alkaline fluids and glucose saline to 
maintain mine output and oxygen, artificial respiration, 
nikethamide etc., as required. 
 The patients kept warm and quite 
 Exchange transusion on peritoneal dialysis in infants is useful. 
 
Post-mortem appearance: 
 Congesion of the stomach with several spots of erosions on its 
mucous membrane. 
 The brain may be oedematous. 
 There may be chymosis on the inner surface of the pericardium. 
 The liver and kidney show fatty degeneration. 
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 The highest boron levels after poisoning have been reported in the 
brain, liver and heart. 
 Blood and urine samples should be collected after chemical analysis. 
 
The Circumstances of poisoning: 
 Accidental poisoning may occurs from having been mistaken for 
some other subtance. 
 Borax has also been used for suicidal purpose and for procuring 
abortion. 
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ANUPANAM 
  Anupanam in abstract sense means, concurrent therapy. Where 
conjoint administration or application of some specific liquid, solid and 
semisolid drugs before after or along with other drugs is made, so that due to 
this combined effort a better therapeutic result would be occured. 
 
  Anupanam also means those substance that are used in combination 
with the main drug . 
 
  Great many complications may ensue , by the ignorance use of proper 
anupanam . Thus siddha medicine sometimes considers anupanam as more 
important and more efficacious than the medicine itself. 
 
mDghdg; ngUik;;;  
 mDghdj; jhNy ato;jq;fl; fhz;ik; ; ; ; ;; ; ; ; ;; ; ; ; ;  
 fdkhF Nkd;iknayyhq; fhl;Lk; ; ; ; ;; ; ; ;; ; ; ; -  ,dkhd 
 NgjhNg jq;nfsy;yhk; ngjpj; jwpe;jtNu; ; ; ; ;; ; ; ; ;; ; ; ; ;  
 ehjhf;f nsd;Dkiw E}y;; ; ;; ; ;; ; ;”  
       - Njud; ntz;gh; ;; ;; ;  (446) 
 
  Stanza 446 say very crisply that drugs are potentitated by the efficacy 
of anupanam used. 
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mDghdq;fs;; ;; ;; ; 
 mDghdj; jhNy atpo;jk; gypf;Fk;; ; ; ; ;; ; ; ; ;; ; ; ; ; 
 ,dpjhd Rf;Fd;d ypQ;rp ; ; ;; ; ;; ; ; – gpDKjfq;;;; 
 Nfhkak; ghy;Kiyg;ghy; Nfhnea;Njd; ntw;wpiyePh;; ; ; ; ; ; ; P ;; ; ; ; ; ; ; P ;; ; ; ; ; ; ; P ; 
 Mkpijah uha;e;J nra;a yhk;; ; ; ;; ; ; ;; ; ; ;” 
        - Njud; ntz;gh; ;; ;; ;  (564) 
  In stanza 564 it is stated that drugs attain their curative power by the 
combination of arm pa nam . In the same stanza some popular anupanams 
are also mentioned . They are dry ginger , ginger , sugarcane , water , cow's 
urine , cows milk , mother's milk , ghee , honey and betle juice . The drug is 
used for according to this condition of the disease. 
 
  Anupanam should be selected and used . 
 
  For the drug “LINGA CHENDURAM 
w
 the honey is used as 
anupanam . 
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HONEY 
  Honey is a sweet fluid produced by honey bees (and some other 
species) , and derived from the nectar of flowers . 
 
  Honey gets its sweetness from the monosaccharides like fructose and 
glucose and has approximately the same relative sweetness as granulated 
sugar . 
 
NUTRITIONAL VALUE OF HONEY 
Honey 
Nutritional value per 100 g (3.5 oz) Energy 300 kcal   1270 kJ 
Carbohydrates 82.4 g 
Sugars 82.12 g 
Dietary fiber 0.2 g 
Fat      0g 
Protein       0.3g 
Water      17.10g 
Riboflavin (Vit. B2) 0.038 mg  3%  
Niacin (Vit. B3) 0.121 mg   1% 
Pantothenic acid (135) 0.068 mg  1% 
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Vitamin B6 0.024 mg    2%  
Folate (Vit. B9) 2 rig    1%  
Vitamin C 0.5 mg     1%  
Calcium 6 mg     1% 
Iron 0.42 mg     3%  
Magnesium 2 mg     1% 
Phosphorus 4 mg     1% 
Potassium 52 mg     1% 
Sodium 4 mg     0% 
Zinc 0.22 mg    2% 
 
Honey is a mixture of sugars and other compounds . With respect to 
carbohydrates , honey is mainly fructose (about 38.5%) and glucose (about 
31.0%) i making it similar to the synthetically produced inverted sugar syrup 
which is approximately 48% fructose , 47% glucose , and 5% sucrose. 
 
  Honey has a density of about 1.36 kilograms per liter (36% denser 
than water). 
 
  The analysis of the sugar content of honey is used for detecting 
adulteration . 
 
 62 
DISTINGUISHING QUALITY HONEY 
  High quality natural honey can be distinguished by its fragrance and 
taste. The honey should not lay down in layers . If this is a case , it indicates 
the excessive humidity (over 20%) of the product , and such a honey would 
not be suitable for long term preservation. 
 
  A fluffy thin layer on the surface of the honey (like a white foam ) , or 
marble - coloured and white spots in crystallized honey at the wallsides 
ofthe bottle are caused by filling of liquid honey with subsequent sealing - 
the air bubbles are surfacing and part of them is concentrated at the wallsides 
. This is an indication of a high quality honey, which was filled without 
pasteurization ( heating ). 
 
A true honey that is at least one month old is usually of demure                  
(not traslucent) colour. 
 
PRESERVATION OF HONEY 
Because of its unique composition and the complex processing of 
nectar by the bees which changes its chemical properties, honey is suitable 
for long term preservation and is easily assimilated even after long 
conservation. History knows examples of honey preservation for decades, 
and even centuries. 
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  A number of special prerequisites are, however, necessary to achieve 
the conservation periods of this order. These might include sealing the 
product in vessels of chosen material, kept in a favorable environment of . 
specific humidity, temperature etc.As honey has a strong tendency to absorb 
outside smells, it is advisable to keep it in clean, hermetically sealed vessels. 
 
  When honey remains in direct sunlight for about one day its lysozyme 
(an antibacterial albuminous enzyme) is destroyed . Honey should also be 
protected from oxygen inflow , which brings about accelerated cry s 
tallization. 
 
Optimal preservation temperature is + 4° c to + 10° c 
Honey must not be preserved in metal containers.  
 
PRECAUTIONS 
  Because of the natural presence of botulinum endospores in honey,                    
“children under one year of age should not he given honey " . The more 
developed digestive systems of older children and adults generally destroy 
the spores . Infants , however , can infect with botulism from honey 
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Medicinal Uses And Health Effects Of Honey 
  Honey has been used by humans to treat a variety of ailments through 
topical application, the honey have the antiseptic and antibacterial properties 
of honey been chemically explained. As an antimicrobial agent honey may 
have the potential for treating a Variety of aliments . 
 
  Antibacterial properties of honey are the result of the low water 
activity causing osmosis , hydrogen peroxide effect , and high acidity . 
Honey appears to be effective in killing drug-resistant biofilms which are 
implicated in chronic rhino sinusitis . 
 
In Diabetic Ulcers 
Topical honey has been used successfully in a comprehensive 
treatment of diabetic ulcers when the patient cannot use other topical 
antibiotics . 
 
Acidity 
The pH of honey is commonly between 3.2 and 4.5 . This relatively 
acidic pH level prevents the growth of many bacteria. 
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Nutra ceutical effects 
 
Antioxidants in honey have even been implicated in reducing the 
damage to the colon in colitis . Such claims are consistent with its use in 
many traditions of folk medicine . 
 
For throats 
Honey has also been used for centuries as a treatment for sore throats 
and coughs , and according to recent research may in fact be more effective 
than most common medicines . 
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LEMON 
Botanical Name : Citrus limon 
Family  : Rutaceae 
Habit   :  Small glabrous tree 3 -6m high, with stout stiff  
throns; leaves pale green, oblong to eliptic - ovate,  
5- 10cm long on short petioles with very narrow 
margin. 
Flowers 8-16 mm long, white inside and pink  
outside, clustered in the axils. Sour fruit 7.5 to 12.5  
cm long, light yellow oblong to avoid terminating  
in a nipple. 
Distribution 
Native to asia; wild in India, cultivated commercially especially in 
mediterranean countries 
Cultivation 
Wild plant; extensive horticultured and commercial cultivation  
Part used 
Fresh fruit, dried peal, juice, oil etc.  
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Constituents 
Lemon raw without peal, consists of citric acid, pectin, hespcridin, 
citral, citronellol, d-limonene, phellendrene, sesquiterpene. 
Nutritional value of lemon per lOOgm 
Energy  -   121 kJ (29 cal) 
Carbohydrates         -    9.32 gm 
Sugars   -   2.50 gm 
Dietary fibres   - 2.8 gm 
Fat    -  0.30 gm 
Protein   - l.lOgm 
Thiamine    - 0.04 mg (3%) 
Riboflavin    - 0.02mg (1%) 
Niacin   -  O.lOOmg (1%) 
Pantothenic acid  - 0.190mg (4%) 
Vitamin B6   - 0.080mg (6%) 
Folate   - 11 microgram (3%) 
Vitamin –C   - 53.0mg (88%) 
Calcium   - 0.26mg (3%) 
Iron    - 0.6mg (5%) 
Magnesium    - 0.8mg (2%) 
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Phosphorus    - 0.16mg (2.5%) 
Pottasium    - 0.138mg (3.8%) 
Zinc     - 0.06mg (0.1%) 
 
BILIOUSNESS AND THE LEMON 
In eases of drinking nothing but lemon juice and water all day cleans 
the system and helps overcome the biliousness. Lemon juice daily on an 
empty stomach first thing in the morning eliminates water retention and 
helps with weight reduction and keeps the system alkaline. 
 
CHILLS AND FEVERS 
Chills and fevers may be due to a variety of causes, never the less the 
lemon is always a helpful remedy. Here is a method that works well. The 
juice of one lemon is to be added to a cup of hot water with honey and drunk 
at once every 2 hours till fever or chill subsides. 
 
CHINESE DOCTORS USE LEMON FOR MEDICINE 
When Chinese doctors reveal their remedies, there is always something 
worthwhile to read. The clever cure of an infected finger or toe is dealt with 
in this way. The top of the lemon is cut off, the finger or toe is inserted into 
the lemon, and bound up. In the morning the infection is ready to be 
cleansed and well on the way to healing. 
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DIPTHERIA 
The Lemon juice treatment still proves the power of the strong 
antisesptic and digesative qualities of the fruit.. 
The throat should be gargled with the juice every hour or two, and at 
the same time, 1/2 to 1 tsp. should be swallowed. This cuts loose the false 
membrane in the throat and permits it to come out." 
 
DROPSY 
Remove the skin from the lemon, cut the substance of the fruit into 
small slices, and cover it with honey. To begin with, take juice of one lemon 
a day, increase gradually until juice of 8-10 lemons are taken daily." 
 
HEADACHE 
Lemon juice with a few teaspoons of hot tea added is the treatment of a 
sophisticated New York bartender, for those who suffer with hangover 
headaches and from headaches due to many other causes mainly caused due 
to an over acid condition. He converts his customers to this regime, and 
weans them away from drug remedies completely. 
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ASTHMA 
 
In addition to a general detoxifying diet and eliminating dairy products 
and wheat and taking 2 tablespoons of lemon juice before each meal, and 
before retiring. Asthma soon clears up. 
 
LEMON FOR ENDURANCE 
Many women, men, and children who lack endurance are low in 
calcium supply. It is then that the lemon cocktail taken twice daily for 30 
days changes the body chemistry, giving greater strength, improvement of 
memory, and endurance, as well as complexion. The lemon cocktail consists 
of lemon juice, powdered milk, and honey shaken in a cocktail shaker or 
blended. 
 
FATIGUE 
Long distance walkers and world travellers as well as explorers look 
upon the lemon as a Godsend. When fatigue begins, a lemon is sucked 
through a hole in the top. It is a quick acting medicine, giving almost 
unbelievable refreshment. Explorers use lemon for protection against many 
infections of the tropics. A small amount of lemon juice will quench thirst 
more effectively than many times the amount of water. Experienced 
travellers declare that when they add lemon juice to ordinary drinking water, 
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in various localities, it acts as an antiseptic and prevents illness due to 
allergy toward different water supplies. 
 
COUGHS AND COLDS 
Roasted lemons - roasted until they crack open - are given to cough and 
cold sufferers of all ages, and with marked success. When the lemon cracks 
open, the juice, with brown sugar and fresh pineapple juice, is given to the 
person who will feel immediate relief. 
 
The pineapple adds its powerful "digestive" enzymes to those of the 
lemon, for disintegrating the mucous in the throat. 
 
LEMON - A HEALER AND AN ANTISEPTIC 
Innumerable reports of cases of cataracts, which have been eradicated 
by using drops of one half-lemon juice and half-distilled water in the eye 3 
times daily. 
 
Athlete's foot, tinea and ringworm have been healed by using lemon 
juice. Lemon juice combined with papaya juice is a so-called "digestant" and 
is excellent for digestive problems. 
 
  Several prominent dentists prescribe the juice of lemon and salt for 
stubborn pyorrhoea. 
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The lemon is one of the speediest acting enemies against germs. 
Industrial surgeons have used lemon in cases of infection due to injury, with 
marked success,. Harley Street, specialists in London, gives the children of 
royalty, lemon and honey for sore throat. Many people who have spent 
fortunes on stubborn forms of eczema have been led to the homely lemon 
when all their money was gone, to find the condition soon leaves them, and 
stays away, too. 
 
RHEUMATISM 
Take the juice of VT. lemon before each meal and before retiring each 
night mixed in water and apply the juice 2x daily externally on the sore 
areas. After 3 days the sure\)ut slow power of the lemon shows it's cleansing 
and pain-relieving qualities. 
 
SCURVY 
The world well knows today that the lemon juice cure for scurvy is 
effective. There are many cases bordering on scurvy, however, showing a 
lack of the powerful lemon vitamins which give quick improvement in better 
bowel section, healing of mouth conditions, aVid a greater immunity to 
infection, when a diet very rich in vitamin C which abounds in.lemon is 
followed. 
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TARTAR REMOVER 
Lemon juice makes a delightful dentifrice all by itself. Toothbrushes 
immersed in lemon juice, diluted with water, remain clean, as well as do the 
teeth. 
 
LEMONS AND MOTH PREVENTATIVES 
A charming French custom to keep closets free from moths is to take 
ripe lemons and stick them with cloves all over the skin. The heavily 
studded lemons slowly dry with their cloves, leaving a marvellous odour 
throughout the closets and rooms. 
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MATERIALS AND METHODS 
 
  The drug Linga Chenduram is selected in accordance with the 
reference made in the Anuboga Vaidhya Navaneetham  - Part IV, First 
Edition, October 1995, Hakkim B. Mohammed Abdullah Saheb 
 
PREPARATION OF THE MEDICINE: 
Ingredients: 
Purified Lingam   - 1 palam (35 gram) 
Purified Venkaram- 4 palam (140gram) 
 
Method of Purification: 
1. Purification of Lingam 
Lingam -       1 Palam (35 gram) 
  Crude lingam is first taken and made into coarse granules. To this 
lime juice is added and is ground in the mortar for 6 hours (2 samam). The 
entire ground mixture is made into a single ball and is tied in a cotton cloth. 
This is then made to hang in an earthen pot containing lime juice (350ml) 
without touching its bottom (approximately 4 inch from the bottom). This 
setup is brought to flame to the juice reduces completely. The ball is dried 
and powdered again and preserved is a porcelain jar. 
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2. Purification of  Vengaram : 
Venkaram is ground with sufficient amount of lime juice and dried. 
- Gunapadam thathu Jeeva vagupu (P.No:328) Third edition 1981 
             by Dr.R.Thiyagarajan. 
 
METHOD OF MEDICINE PREPARATION: 
  Purified venkaram is placed in an earthen disc and brought to flame. 
This will liquefy after a while. To this molten matter, powdered lingam is 
sprinkled thoroughly till it gets evenly mixed. Then the mixture is allowed to 
cool and ground finely and preserved in a  glass jar. 
 
Dose of Drug : 
 1-1 ½  Kundri (130mg - 195mg) 
 
Adjuvant:   
  Honey 
 
Indications :   
• Fever  
• Vatha diseases  
• Piththa diseases  
• Kapha diseases 
• Renal calculi 
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LINGA CHENDURAM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Unpurified Lingam Unpurified Vengaram 
Purified Vengaram Purified Lingam 
Linga Chenduram (Prepared Medicine) 
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LINGA CHENDURAM – PROCESSING  STAGES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Stages of Lingam Purification 
Stages of  Vengaram Purification 
Medicine –  Final Stage 
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BIO-CHEMICAL ANALYSIS OF LINGA CHENDURAM 
 
Preparation of the extract:   
  100mgs of chenduram is weighed accurately and placed into a clean 
beaker and added a few drops of conc. Hydrochloric acid and evaporated it 
well. After evaporation cooled the content and added a few drops of conc. 
Nitric acid and evaporated it well. After cooling the content add 20ml of 
distilled water and dissolved it well. Then it is transferred to 100ml 
volumetric flask and made up to 100ml with distilled water mix well. Filter 
it. Then it is taken for analysis 
 
QUALITATIVE ANALYSIS 
S.NO EXPERIMENT OBSERVATION INFERENCE 
1.  TEST FOR CALCIUM 
2ml of the above prepared extract is 
taken in a clean test tube. To this 
add 2ml of 4% Ammonium oxalate 
solution 
A white 
precepitate is 
formed 
Indicates the 
presence of 
calcium 
2. TEST FOR SULPHATE 
2ml of the extract is added to 5% 
Barium chloride solution. 
A white 
precipitate is 
formed 
Indicates the 
presence of 
sulphate 
3.  TEST FOR CHLORIDE 
The extract is treated with silver 
nitrate solution 
A white 
precipitate is 
formed 
Indicates the 
presence of 
chloride 
4. TEST FOR CARBONATE 
The substance is treated with 
concentrated Hcl. 
 
 
No Brisk 
effervessence is 
formed 
Absence of 
carbonate 
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5. TEST FOR STARCH 
The extract is added with weak 
iodine solution 
No blue colour is 
formed 
Absence of  
starch 
6.  TEST FOR FERRIC IRON 
The extract is acidified with Glacial 
acetic acid and potassium ferro 
cyanide. 
No blue colour is 
formed 
Absence of 
Ferric iron 
7. TEST OF FERROUS IRON  
The extract is treated with 
concentrated Nitric acid and 
Ammonium thio cynate solution 
Blood red colour 
is formed 
Indicates the 
presence  of 
ferrous Iron. 
8.  TEST FOR PHOSPHATE 
The extract is treated with 
ammonium Molybdate and 
concentrated nitric acid 
No yellow 
precipitate is 
formed 
Absence of 
phosphate 
9.  TEST FOR ALBUMIN 
The extract is treated with 
Esbatch’s reagent 
No Yellow 
precipitate is 
formed 
Absence of 
Albumin 
10.  TEST FOR TANNIC ACID 
The extract is treated with ferric 
choloride. 
No blue black 
precipitate is 
formed 
Absence of 
Tannic acid 
11.  TEST FOR UNSATURATION 
Potassium permanganate solution is 
added to the extract 
It does not 
decolourised. 
 
Absence of  
unsaturated 
compound 
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12.  TEST FOR THE REDUCING 
SUGAR 
5ml of Benedict’s qualitative 
solution is taken in a test tube and 
allowed to boil for 2 mins and add 
8-10 drops of the extract and again 
boil it for 2 mins. 
No colour change 
occurs. 
Absence of 
Reducing 
sugar 
13.  TEST FOR AMINO ACID 
One or two drops of the extract is 
placed on a filter paper and dried 
well. After drying, 1% Ninhydrin is 
sprayed over the same and dried 
well. 
No violet colour 
is formed 
Absence of 
Amino acid 
14. TEST FOR ZINC 
The extract is treated with 
Potassium Ferrocyanide. 
No white 
precipitate is 
formed 
Absence of 
Zinc. 
15. TEST FOR MERCURY 
The extract is treated with 
Ammonia and boil (till the 
ammonia cases off) and then 
potassium Iodide (1% solution) is 
added 
A Scarlit 
precipitate is 
formed 
Indicates the 
presence of 
mercury 
 
Inference: 
 
  The extract prepared from the given sample Linga Chenduram 
contains calcium, sulphate, chloride, carbonate, ferric iron, ferrous iron   and 
unsaturated compounds.  
 
 
  Biochemical Analyis report was given by Mrs. N.Nagaprema, M.Sc., 
H.O.D, Bio Chemical Department, Government Siddha Medical 
College, Palayamkottai. 
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ELECTRON MICROSCOPY & X-RAY TECHNIQUES 
FIELD EMISSION - SCANNING ELECTRON MICROSCOPY 
Introduction: 
Electron Microscopes are scientific instruments that use a beam of 
highly energetic electrons to examine objects on a very fine scale. This 
examination can yield information about the topography (surface features of 
an object), morphology shape and size of the particles making up the object), 
composition the elements and compounds that the object composed of and 
the relative amounts of them and crystallographic information (how atoms 
are arranged in the object). 
Principle: 
In SEM, a source of electrons is focused in vacuum into a fine probe 
that is past over the surface of the specimen. The electron beam passes 
through scan coils and objective lens that deflect horizontally and vertically 
so that the beam scans the surface of the sample. As the electrons penetrate 
the surface, a number of interactions occur that can result in the emission of 
electrons or photons from or through the surface. In this way an image is 
produced; every point that the beam strikes on the sample is mapped directly 
onto a corresponding point on the screen. SEM works on a voltage between 
2 to 50kV and its beam diameter that scans the specimen is 5nm-2µm. The 
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principle images produced in SEM are of three types: secondary electron 
images, backscattered electron images and elemental X- Ray maps. 
Secondary and backscattered electrons are conventionally separated 
according to their energies. When the energy of the emitted electron is less 
than about 50eV, it is referred as a secondary electron and backscattered 
electrons are considered to be the electrons that exit the specimen with 
energy greater than 50eV. Detectors of each type of electrons are placed in 
the microscope in proper positions to collect them.  
Applications: 
•   In bhasma preparation the changes occurred in surface morphology 
during stage wise transformation can be studied. 
By Energy dispersive x-ray analysis, we can find out the elements present in 
the sample qualitatively. 
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SCANNING ELECTRON MICROSCOPY  (SEM) ANALYSIS 
LINGA CHENDURAM 
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SCANNING ELECTRON MICROSCOPY  (SEM) ANALYSIS 
LINGA CHENDURAM 
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SCANNING ELECTRON MICROSCOPY  (SEM) ANALYSIS 
LINGA CHENDURAM 
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SCANNING ELECTRON MICROSCOPY  (SEM) ANALYSIS 
LINGA CHENDURAM 
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SCANNING ELECTRON MICROSCOPY  (SEM) ANALYSIS 
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SCANNING ELECTRON MICROSCOPY  (SEM) ANALYSIS 
VENGARAM 
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SCANNING ELECTRON MICROSCOPY  (SEM) ANALYSIS 
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X-Ray Fluorescence Spectroscopy (XRF) 
Introduction 
The purpose of X-ray fluorescence is to determine chemical elements 
both qualitatively and quantitatively by measuring their characteristic 
radiation. In this process, the chemical elements in a sample are passed 
through X-rays. As characteristic X-rays only arise in the transition of 
atomic shell electrons to lower, vacant energy levels of the atom, a method 
must be applied that is suitable for releasing electrons from the innermost 
shell of an atom. This involves adding to the inner electrons amounts of 
energy that are higher than the energy bond of the atom. 
This can be done in a number ways: 
• Irradiation using elementary particles of sufficient energy (electrons, 
protons, α-particles, etc.) that transfer the energy necessary for 
releasing the atomic shell electrons during collision processes 
• Irradiation using X- or gamma rays from radionuclides 
• Irradiation using X-rays from an X-ray tube 
• The energy of an X-ray corresponds to the difference in energy of the 
energy levels concerned elements. K-radiation is the term given to the 
radiation released when replenishing the K-shell, L-radiation to that 
released when replenishing the L-shell etc. 
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• Also needed for the full labeling of the emitted X-ray line is the 
information telling us which shell the electron filling the "hole" comes 
from. The Greek letters α,β,χ... are used for this with the numbering 1, 
2, 3, ... to differentiate between the various shells and sub-levels. 
Principle: 
An inner shell electron is excited by an incident photon. During the 
de-excitation process, an electron is moving from the higher energy level to 
fill the energy created by ejection. The energy difference between the two 
shells appears as an x-ray emitted by the atom. The x-ray spectrum acquired 
during the above process reveals a number of characteristic peaks. The 
energy of the" peaks leads to the identification of the elements present in the 
sample. 
Application 
  X-Ray fluorescence is used in a wide range of applications. X-Ray 
fluorescence is particularly well-suited for investigations that involve, 
• Bulk chemical analyses of major and trace elements in traditional 
preparations and plants X-ray fluorescence is limited to analysis of 
• Relatively large samples, typically > 1 gram 
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  Materials that can be prepared in powder form and effectively 
homogenized materials for which compositionally similar, well-
characterized standards are available materials containing high abundances 
of elements for which absorption and fluorescence effects are reasonably 
well understood 
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FOURIER TRANSFORM INFRARED SPECTROSCOPY (FT-IR) 
Introduction 
FTIR is the acronym for Fourier Transform Infrared Spectroscopy. 
FTIR is a spectroscopic technique that utilizes lower energy radiation to 
induce vibrational and rotational excitation of atoms and groups of atoms 
within molecules. Because of the variety of symmetry of atomic groups and 
their differences in atomic masses and electronic structure, the absorption 
patterns for a specific species will be unique, which allows for their 
identification. Infrared spectroscopic technique is the most popular 
vibrational spectroscopic technique used to identify the functional groups in 
organic and inorganic compounds. IR spectroscopic technique utilizes lower 
energy IR radiation (10000-100 cm-
1
) to induce vibrational and rotational 
excitation of atoms and groups of atoms within a molecule. Because of the 
variety of symmetry of atomic groups and their differences in atomic masses 
and electronic structures, the absorption patterns for a specific species will 
be unique, which also for their identification. The near-IR (12800-4000 
cm-
1
), mid-IR (4000- 200 cm-
1
), and far - IR  (200-10 cm-
1
) regions are 
used to probe different vibrational modes. Absorption of the mid- IR 
(4000- 400 cm-
1
) region is due to combination of interacting vibrational 
modes, allows for unique fingerprinting of molecular species. 
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 Infra red spectroscopy is the study of the reflected, absorbed or 
transmitted radiant energy in the region of electromagnetic spectrum with 
ranging wavelength from 0.8 to 500nm.    A more commonly used 
measurement is the frequency and is expressed in wavenumber.The I.R 
spectrum is usually divided into three regions namely -near I.R. (12500 to 
4000 cm -1), mid I.R (4000 to 400 cm-
1
) and far I.R. (400-20 cm-
1
). Only 
the mid I.R region is usually referred to simply as infra red and is widely 
used in the analysis of drugs and pharmaceuticals. Fourier transform 
spectrophotometer is the recent advancement in the field of Infra Red 
spectroscopy, which has a number of advantages over dispersive 
instruments.  They can be scanned quickly. 
Principle 
IR   Interacts with the sample and the bonds between atoms in the 
molecule stretch and bend, absorbing infrared energy and creating the 
infrared spectrum. It is of two types bending and Stretching. 
Stretching. 
 
• Symmetric Stretch 
• Asymmetric Stretch  
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Bending 
• Scissoring 
• Rocking 
• Wagging 
• Twisting 
Applications 
  The wide spread use of I.R spectroscopy is for the identification of 
drugs, polymorphic modifications, excipients and raw materials used in 
pharmaceutical manufacturing. This is mainly due to its sensitivity and the 
ease with which spectra can be obtained on any type of sample including 
insoluble solids, polymers, solutions, gases. Identical I.R spectra of two 
samples (super imposable spectra) are very good evidence that the two 
samples have the same chemical structure. I.R spectrometric analysis is a 
very useful tool in the detection of functional groups of bio molecules, thus 
aiding in their structural elucidation, thereby confirming the presence of 
active molecules responsible for the therapeutic activity of Ayurvedic & 
Siddha drugs. 
  It can also be used in the understanding of complex formation of 
different metals with phytoconstituents during  
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PARTICLE SIZE ANALYZER 
Introduction: 
  It is essential to analyze the size of particle which we are using in 
various filed. There are two possibilities such as chemical and physical 
measurement. The laser diffraction method of detection is a physical 
measurement.  
 
Principle of Diffracted light scattering 
Diffracted light patterns can combine to reinforce or cancel light waves 
  When the laser beam illuminates a particle, the beam is scattered by 
the particle. The scattering light pattern depends on the particle size. This 
pattern can be determined with the diameter of a particle, transparency of a 
particle, refractive index of a particle and a fluid, and the wavelength of 
incidence light. 
  Laser diffraction based on the size of the analyzing particle with its 
scattering angle and scattering intensity. The size of the particle is inversely 
proportional to the angel of scattering light logarithmically. 
Features 
Laser diffraction method is a mainstream in the industry. Measuring 
range is very wide (from "nm" to "mm" order). It realizes in high resolution, 
short time and high repeatability measurement. Both wet and dry can be 
measured. It can be applied to various applications.  
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PRE CLINICAL TOXICITY STUDY 
INTRODUCTION: 
 Siddha system of Medicine was introduced by the Siddhars many 
centuries ago.  They prescribed medicines for both internal as well as 
external applications.  For standardizing such medicines, it is necessary to 
evaluate whether they possess toxic properties or not.  So toxicity studies are 
conducted on the animals like mice, albino rats etc., while doing animal 
study, there are certain important things to be noted.  They are given below. 
 
 While doing toxicological studies we need the help of following 
departments. 
 Medicinal botany & pharmacognosy 
 Pharmacology 
 Biochemistry 
 Microbiology 
 Histopathology 
 Pharmacy 
 Animal house 
 Hospital 
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General pinciples of the Toxicity studies 
   To assess the toxicity the following test animals ae generally 
used.  Namely mice, albino rats, rabbit and dog.  By this research 
methodology acute, sub-acute and chronic toxicities has to be carried out. 
Selection of Animal Species: 
1. Mice: 
The age should be 8 to 12 weeks weighing 20-25 gms are 
selected  
2. Albino rats: 
2 weeks old weighing 80 to 120 gms are selected 
    3.Virgin animals should be selected 
      Preparation of Test Animals 
• They are kept in cages and properly fed. 
• Animals brought from outside are allowed to get acclimatised in 
the cages for about 5 days. 
• Animal house must have the temperature of 19° to 25°C, humidity  
not exceeding 30%. 
• Animal should be kept 12 hrs in dark and 12 hrs in light. 
• The test animal must be free from infections. 
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Preparation of the Test Drug 
 The drug should be soluble in honey, water or any other liquid so that 
it may be administered orally. 
 The drug should be stable. 
 The drug should be prepared whenever necessary. 
 Drug should not have hyper acidity or hyper alkalinity and high 
toxicity. 
 
Preparation of Doses: 
 Depending of weight of the animal the dose should be determined 
 When mice and rats are selected, the dosage should not exceed more 
than 1 ml for 100gm of body weight. 
 If soluble in water 2 ml shold be administered to 100gm of body 
weight. 
 The vehicle (anubanam) should not contain any toxicity. 
 
Procedure 
a) Administration of drug 
 When the drug is administered to mice and albino rats it should be 
properly sent through oesophagus directly to stomach.  Care should be taken 
not to allow the drug to enter into the larynx. 
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 In general the drug should be administered one time.  However at 
times there may be a need to administer a drug several times in 24 hrs.  
Before administering the drug, the animal should be subjected to starvation 
for a period of 4 hrs for mice and 12hrs for albino rats. The weight of the 
animal should be noted before administering the drug and after 
administering the drug. The animal should be fed after a lapse of 1 to 2 hrs 
in mice and 3-4 hrs in albino rats. 
 
b) Number of animals and dose levels 
 Each group should consist of 5 rats.  Quantity of the drug should be 
commenced in any of the following way 
 5mg, 50mg, 300mg, upto 2000mg/kg body weight 
 The effective dose and lethal dose has to be recorded. 
 
Dosage of the drug is determined in the following two ways: 
 On the basis of the body weight.  ie. 1/8 of the human dose. 
 On the basis of the metabolic rate: 
 
 
 
 
 
           Human dose 
Drug dose  =  ---------------------------------------x 5 – 8 times animals metabolic rate
  Average weight of man 
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c) Limit Test: 
 The test drug should not exceed 2000mg to 5000 mg/kg body weight 
of the animal. 
 
d) Observation: 
 In acute Toxicity studies the animal must be watched for every 30 mts 
upto 24 hrs (30 mts – 1 hr – 2hrs – 4 hrs – 24hrs).  Observe the animal for 14 
days, all conditions of the stages must be noted. 
 When acute toxicity symptoms exceeds, the animal must be killed and 
counted as died due to acute toxicity. 
 
Animals body weight 
 The weight of the animal should be recorded four times, that is 
1. Before administration 
2. After 30 days 
3. After 60 days 
4. At the time of sacrifice 
Data and report 
  At the end of the animal study, the following data’s must be given. 
 Number of the animals selected for the study. 
 Number of animals died due to the toxicity of the drug given. 
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 Number of the animals sacrificed at the end of the animal study. 
 Changes in animal behaviours due to acute and chronic toxicity. 
 Histopathological changes in the internal organs such as liver, 
kidney and heart. 
 
Chronic Toxicity Study 
 This experiment has to be carried out 90 days to one year or one year 
to 50 years or entire life span of the animal. 
 Observe the animal daily and record the findings observe for 
cumulative effect of toxicity. 
 
Identification of toxicity in Minerals and Metals 
 In Siddha system of medicine, metals, minerals are used in the form of 
parpam, chenduram, chunnam etc.,. The toxicity study must be carried out 
through atomic absorption spectrum.  This is available in Sastra University 
at Thanjavur, Tamilnadu. 
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 TOXICITY STUDIES 
 
  The toxicity evaluation Linga Chenduam is carried out in two phase 
  Phase I - Acute toxicity 
  Phase II - Chronic toxicity 
 
ACUTE TOXICITY STUDY 
Animals Selected: 
 Wistar albino rats bred in the animal house attached to the post graduate 
Pharmacology department, Government Siddha Medical College, Palayamkottai were 
used. 
 
Sex: 
 Animals of both sex used. 
 
Weight: 
 Animals weighing between 80-120gms of 12 weeks growth. 
 
Food and water: 
 The animals were maintained with standard animal food and water. 
 
Number of Animals: 
 30 rats were divided into 6 group each group consisting of 5 rats. 
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Dose levels: 
 The following dose levels were arbitraily fixed by presuming a range of least 
toxic to high toxic doses. 
 Group I  -  Control 
 Group II  - 40mg/100mg body weight of the animal 
 Group III  - 80mg / 100gm body weight of the animal 
 Group IV  - 160 mg/100gm body weight of the animal 
 Group V  - 320mg/100 gm body weight of the animal 
 Group VI  - 640mg/100gm body weight of the animal 
 
Dose Route of Administration: 
 The test drug is administered a single dose orally. 
 
Preparation of the test drug: 
 The drug was weighed and it was suspended in 5ml of Honey and 5ml of Water.  
It was ground well before administration.  The drug was administered once on the day of 
the experiment. 
 
Observations: 
 The following details were recorded. 
 
I.Stimulation 
 Hyper activity 
 Pyloerection 
 Twitching 
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 Rigidity 
 Irritability 
 Jumping 
 Clonic convulsions 
 Tonic convulsions 
II. Depression 
 Ptosis 
 Sedation 
 Sleep 
 Loss of traction 
 Loss of pinna reflex 
 Ataxia 
 Loss of muscle tone 
 Analgesia 
III. Autonomic effect 
 Straub tail 
 Laboured respiration 
 Cyanosis 
 Blanching 
 Reddening 
 Abnormal secretions 
  At the end of 24 hrs, the number of animal alive and dead in each group was 
noted.  The tabular column was made and the results were analyzed. 
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Table No:1 
Shows the result of Acute Toxicity Study of LINGA CHENDURAM 
at a control dose level 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I.Stimulation: 
  Hyperactivity 
  Pyloerection 
  Twitching 
  Rigidity 
  Irritability 
  Jumping 
  Clonic convulsions 
  Tonic Convulsions 
II. Depression 
  Ptosis 
  Sedation 
  Sleep 
  Loss of traction 
  Loss of pinna reflex 
  Ataxia 
  Loss of muscle tone 
  Analgesia 
III.Autonomic effect: 
  Straub tail 
  Laboured respiration 
  Cyanosis 
  Blanching 
  Reddening 
  Abnormal Secretions 
IV.Number of dead after 
24 hrs 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
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-- 
-- 
-- 
-- 
 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
      -- Negative   + Positive 
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Table No:2 
Shows the result of Acute Toxicity Study of LINGA CHENDURAM 
at a dose of 40 mg/ 100 gm body weight of the animal 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I.Stimulation: 
  Hyperactivity 
  Pyloerection 
  Twitching 
  Rigidity 
  Irritability 
  Jumping 
  Clonic convulsions 
  Tonic Convulsions 
II. Depression 
  Ptosis 
  Sedation 
  Sleep 
  Loss of traction 
  Loss of pinna reflex 
  Ataxia 
  Loss of muscle tone 
  Analgesia 
III.Autonomic effect: 
  Straub tail 
  Laboured respiration 
  Cyanosis 
  Blanching 
  Reddening 
  Abnormal Secretions 
IV.Number of dead after 
24 hrs 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
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-- 
-- 
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-- 
-- 
-- 
-- 
-- 
-- 
-- 
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-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
      -- Negative   + Positive 
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Table No:3 
Shows the result of Acute Toxicity Study of LINGA CHENDURAM 
at a dose of 80 mg/ 100 gm body weight of the animal 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I.Stimulation: 
  Hyperactivity 
  Pyloerection 
  Twitching 
  Rigidity 
  Irritability 
  Jumping 
  Clonic convulsions 
  Tonic Convulsions 
II. Depression 
  Ptosis 
  Sedation 
  Sleep 
  Loss of traction 
  Loss of pinna reflex 
  Ataxia 
  Loss of muscle tone 
  Analgesia 
III.Autonomic effect: 
  Straub tail 
  Laboured respiration 
  Cyanosis 
  Blanching 
  Reddening 
  Abnormal Secretions 
IV.Number of dead after 
24 hrs 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
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-- 
-- 
-- 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
 
-- 
-- 
-- 
-- 
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-- 
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-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
      -- Negative   + Positive 
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Table No:4 
Shows the result of Acute Toxicity Study of LINGA CHENDURAM 
at a dose of 160 mg/ 100 gm body weight of the animal 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I.Stimulation: 
  Hyperactivity 
  Pyloerection 
  Twitching 
  Rigidity 
  Irritability 
  Jumping 
  Clonic convulsions 
  Tonic Convulsions 
II. Depression 
  Ptosis 
  Sedation 
  Sleep 
  Loss of traction 
  Loss of pinna reflex 
  Ataxia 
  Loss of muscle tone 
  Analgesia 
III.Autonomic effect: 
  Straub tail 
  Laboured respiration 
  Cyanosis 
  Blanching 
  Reddening 
  Abnormal Secretions 
IV.Number of dead after 
24 hrs 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
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-- 
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-- 
-- 
-- 
-- 
-- 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
 
      -- Negative   + Positive 
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Table No:5 
Shows the result of Acute Toxicity Study of LINGA CHENDURAM 
at a dose of 320 mg/ 100 gm body weight of the animal 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I.Stimulation: 
  Hyperactivity 
  Pyloerection 
  Twitching 
  Rigidity 
  Irritability 
  Jumping 
  Clonic convulsions 
  Tonic Convulsions 
II. Depression 
  Ptosis 
  Sedation 
  Sleep 
  Loss of traction 
  Loss of pinna reflex 
  Ataxia 
  Loss of muscle tone 
  Analgesia 
III.Autonomic effect: 
  Straub tail 
  Laboured respiration 
  Cyanosis 
  Blanching 
  Reddening 
  Abnormal Secretions 
IV.Number of dead after 
24 hrs 
 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
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-- 
 
      -- Negative   + Positive 
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Table No:6 
Shows the result of Acute Toxicity Study of LINGA CHENDURAM 
at a dose of 640 mg/ 100 gm body weight of the animal 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I.Stimulation: 
  Hyperactivity 
  Pyloerection 
  Twitching 
  Rigidity 
  Irritability 
  Jumping 
  Clonic convulsions 
  Tonic Convulsions 
II. Depression 
  Ptosis 
  Sedation 
  Sleep 
  Loss of traction 
  Loss of pinna reflex 
  Ataxia 
  Loss of muscle tone 
  Analgesia 
III.Autonomic effect: 
  Straub tail 
  Laboured respiration 
  Cyanosis 
  Blanching 
  Reddening 
  Abnormal Secretions 
IV.Number of dead after 
24 hrs 
 
-- 
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-- 
 
      -- Negative   + Positive 
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RESULT 
 
ACUTE TOXICITY STUDY 
 The said parameters in acute toxicity study were observed on various 
six groups (Group-I, Group – II, Group – III, Group – IV, Group – V, Group 
– VI) of which group – I is the control & the other groups were treated with 
the drug as follows 40mg/animal, 80mg, 160mg, 320mg, 640mg/100gm 
body weight of the animal respectively.  The results were tabulated in   
Table – I, Table - II, Table – III, Table – IV, Table – V, Table VI. 
 From the table II - VI it is being found that the drug Linga chenduram 
did not produce any mortality even upto 640mg / 100 gm body weight of the 
animal. 
 So it is inferred that the drug is safe upto 640mg / 100gm body weight 
of animal. 
 
CHRONIC TOXICITY STUDY 
 The drug Linga Chenduram is used for treating all types of fevers, 
vatha diseases, piththa diseases, kapha disesases and renal calculi.  The drug 
was given up to 90 days.  Since the drug is usually given for a long term in 
chronic aliments it was decided to find the chronic toxicity of the drug in 
experimental animals. 
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Animals: 
 Wister albino rats bred in the animal house attached to P.G.Dept of 
Pharmacology, Government Siddha Medical College, Palayamkottai were 
used. 
Sex: 
 Animals of both sex used. 
 
Weight: 
 Animals weighing between 80-120gms of 12 weeks growth. 
 
Food and water: 
 The animals were maintained with standared animal food and water. 
 
Number of Groups: 
 15 rats were divided into 3 groups each consisting of 5 animals. 
 
Preparation of the drug administered: 
 The drug was weighed and suspended with Honey and Water. 
 
 It was ground well before administration.  The preparation was done 
in such a way, so as 1 ml of suspension contained 40mg/ml and 80mg /ml. 
as administrated in clinical practice. 
 
 The admnistration was done twice daily, once in the morning and 
once in the evening. 
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Selection of the Dose: 
 2 doses are selected for the chronic toxicity study.  These doses did 
not produce any acute toxic effect and presumed to be safe in long term 
administration in animals. 
 Group I -  Control 
 Group II  - 40mg/100 gm body weight of animal 
 Group III - 80mg/100gm body weight of animal 
 
Route of Administration: 
 Drug was administered orally 
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OBSERVATION AND RESULTS 
  The following details were recorded before the beginning of drug 
administered. 
  1. Body weight 
 2. Haematological indices 
  a)  W.B.C Total Count 
  b) W.B.C. differential count 
  c) Haemoglobin 
  The above parameters were recorded every month and at the end of 
the experiment. 
  The animals were sacrificed at the end of the experiment. The 
Visceras like, liver, kidney and heart were removed from each animal and 
was preserved in  40%  formalin solution for histopathological examination. 
 
Histopathological process: 
  The sections were stained with haemotoxilin and eosin and the 
histopathological report was given by Dr.K. Swaminathan, M.B.B.S., 
M.D., (Pathology)  Professor of Pathology, Tirunelveli Medical College, 
Tirunelveli. 
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TABLE -VII 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP I ANIMALS - CONTROL 
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day At 60
th 
day At 90
th 
day 
1. 
WBC Total  
Count 
9400/cumm 9400/cumm 9500/cumm 9600/cumm 
2. Differential Count 
 Neutrophil 24% 26% 22% 24% 
 Eosinophil - - - - 
 Basophil - - 
- 
- 
 Lymphocyte 76% 74% 78% 76% 
 Monocyte - - - - 
3. Haemoglobin 78% 72% 72% 70% 
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TABLE -VIII 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP II ANIMALS – 40mg/ BODY 
WEIGHT OF ANIMAL 
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day At 60
th 
day At 90
th 
day 
1. 
WBC Total  
Count 
9600/cumm 9700/cumm 9800/cumm 
10000       
/cumm 
2. Differential Count 
 Neutrophil 26% 28% 24% 28% 
 Eosinophil 2% 2% - - 
 Basophil - - 
- 
- 
 Lymphocyte 72% 70% 76% 72% 
 Monocyte - - - - 
3. Haemoglobin 72% 74% 76% 76% 
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TABLE -IX 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP II ANIMALS – 80mg/ BODY 
WEIGHT OF ANIMAL 
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day At 60
th 
day At 90
th 
day 
1. 
WBC Total  
Count 
9900/cumm 9800/cumm 9800/cumm 9700/cumm 
2. Differential Count 
 Neutrophil 28% 28% 22% 22% 
 Eosinophil - - - - 
 Basophil - - 
- 
- 
 Lymphocyte 72% 72% 78% 78% 
 Monocyte - - - - 
3. Haemoglobin 70% 72% 74% 74% 
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TABLE  - X 
CHANGES IN THE PARAMETERS OF 
BODY WEIGHT OF THE ANIMALS 
 
S.No Average Body Weight of 
the animal 
At 0 
day 
At 30
th
 
day 
At 60
th
 
day 
At 90
th
 
day 
1. Group – I (Control) 100gm 105gm 110gm 120gm 
2. Group – II (200mg) 100gm 105gm 110gm 125gm 
3. Group – III (400mg) 100gm 100gm 110gm 115gm 
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HAEMATOLOGICAL PARAMETERS 
CHART - I 
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CHANGES IN WEIGHT OF THE ALBINO RATS 
CHART - III 
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 HISTOPATHOLOGICAL STUDIES ON ANIMALS 
[WISTAR ALBINO RATS]  
 
CHRONIC TOXICITY STUDIES: 
Group I    
Heart : 
  Section studied  shows normal myocardium bundles. 
Liver: 
  Section shows liver tissue with dilated hepatocytes arranged in lobules 
with normal sinusoids and protal tract. 
Kidney: 
  Section studied shows  renal tissue with normal glomeruli with 
crowded tubules. No remarkable pathological changes seen. 
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HISTOPATHOLOGICAL STUDIES ON ANIMALS 
[WISTAR ALBINO RATS]  
 
Group II 
  The effect of  Linga Chenduram at the dose of 40mg / 100gm body 
weight of the animal. 
Heart 
  Section studied shows normal bundles of myocardial fibres 
Liver 
  Section studied shows liver tissue with mild sinusoidal dilatation with 
focal congestion.. 
Kidney 
  Section studied shows normal glomeruli with focal interstitial oedema 
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HISTOPATHOLOGICAL STUDIES ON ANIMALS 
[WISTAR ALBINO RATS]  
 
Group III 
  The effect of Linga Chenduram at the dose of 80 mg / 100gm body 
weight of the animal. 
 
Heart 
  Section studied shows normal bundles of myocardial fibres 
Liver 
  Section studied shows liver tissue with focal necrosis and mild 
sinusoidal dilatation. 
Kidney 
  Section studied shows normal glomeruli with focal interstitial oedema 
with inflammatory cell infiltration 
 
  Histopathological report was given by, 
 
  Prof.  Dr. K. Swaminathan, M.B.B.S., M.D (Pathology) 
Department of Pathology, 
Tirunelveli Medical College, 
Tirunelveli. 
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 SELECTION OF LIVER - CONTROL 
 
H/E                                                   Magnification x 100 
Section shows liver tissue with dilated hepatocytes arranged in lobules 
with normal sinusoids and protal tract. 
 
SECTION OF KIDNEY - CONTROL  
 
H/E                                                                                                        Magnification x 100 
Section studied shows  renal tissue with normal glomeruli with crowded 
tubules. No remarkable pathological changes seen. 
 144 
 
 
 
 
 
SECTION OF HEART - CONTROL  
 
H/E                                                                                                        Magnification x 100 
            Section studied  shows normal myocardium bundles. 
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GROUP  - II 40mg /  100gm body weight of the animal 
 
 
H/ E                                                                      Magnification X 100 
Section of  LIVER shows liver tissue with mild sinusoidal dilatation with 
focal congestion. 
 
GROUP  - III 80mg /  100gm body weight of the animal 
 
 
H/ E                                                                      Magnification X 100 
Section of LIVER shows liver tissue with focal necrosis and mild sinusoidal 
dilatation 
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GROUP  - II 40mg /  100gm body weight of the animal  
 
 
H/ E                                                                      Magnification X 100 
 
Section of  KIDNEY shows normal glomeruli with focal interstitial oedema 
 
GROUP  - III 80mg /  100gm body weight of the animal 
 
H/ E                                                                      Magnification X 100 
Section of  KIDNEY shows normal glomeruli with focal interstitial oedema 
with inflammatory cell infiltration.
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GROUP  - II 40mg /  100gm body weight of the animal 
 
 
H/ E                                                                      Magnification X 100 
 
Section of  HEART shows normal bundles of myocardial fibres 
 
GROUP  - III  80mg /  100gm body weight of the animal 
 
 
H/ E                                                                      Magnification X 100 
 
Section of  HEART shows normal bundles of myocardial fibres
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BIO-STATISTICAL ANALYSIS 
Probit analysis 
Probit means probability Unit: 
  Biological assays refers to assessment of the potency of vitamins, 
hormones, toxicants and drugs of all types by means of the responses 
produced when doses are given to experimental animals. In every dose 
response situation, two components must be considered:  the stimulus and 
the subjects. The stimulus is applied to the subject at a stated dose namely 
concentration, weight, time or other appropriate measure. The subjects 
manifest a response. The level of intensity below which the response does 
not occur and above which the resopnse occurs, such a value has often been 
called threshold or limen, but the term Tolerance is now widely accepted. 
Median Effective Dose (ED50) :  It is the dose which produces the desired 
response in half the animal population tested. 
Median Lethal Dose (LD50) : It is the dose which kills half  the population 
of the animals tested. 
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LD50 measurement (Toxicity): 
  If the test compound shows any pharmacological activity then the 
LD50 of the  drug is determined. 
 By determining the LD50, we can justify whether to proceed with the 
drug or not. 
 
 
 
TABLE – 10 
ACUTE TOXICITY STUDY ANALYSIS 
Group 
Dose in mg / 100gm body 
weight of the animal 
No. of 
Rats 
No. of Rats 
died 
I 40mg 5 - 
II 80mg 5 - 
III 160mg 5 - 
IV 320mg 5 - 
V 640mg 5 - 
 
  Since, there is no mortality of the animals in Acute Toxicity Study. 
The lethal dose of the drug could not be calculated. 
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TABLE -11 
CHRONIC TOXICITY STUDY  
Group 
Dose in mg / 100gm 
body weight of the 
animal 
No. 
of 
rats 
No. of 
days 
No. of Rats 
died 
0 - 
30 - 
60 - 
Group I 40mg 5 
90 - 
0 - 
30 - 
60 - 
Group II 80mg 5 
90 - 
 
  In case of Chronic Toxicity Study, with the help of physiological  
parameters such as Haematological investigations and with the 
histopathological sudies the durg reaction within the animal can be asesed 
and are being tabulated respectively. 
  Lethal dose of the drug Linga Chenduram can be calculated with 
higher dose level of the drug which can be done in further studies. 
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DISCUSSION 
  The author went through the toxicity sudies on albino rats for Linga 
Chenduram . 
  The present study with Linga Chenduram was conducted with an 
objective of  finding out, whether this drug has got any side effects in long 
term administration to patient. 
  Linga Chenduram is a drug used to treat Fever, Renal calculi, 
Vatha diseases, Pitha diseases and Kapha diseases. 
  Depending upon the severity on the disease condition, the durg has to 
be administered. So the author thought that whether this drug may produce 
any adverse effect in long term administration or not. No other toxicity 
studies was done previously in this prepartion (Lingam processed in Lemon 
Juice). 
  While studying this drug experimentally, every precaution was taken, 
as it is administered clinically. With this view, the drug was administered 
with proper adjuvant in all experiments conducted. 
 The details of experiment have been already given. A brief outline of 
the same is given below for discussion. 
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Acute toxicity study 
  The following 6 graded doses were given to animals in this study. 
1. Control 
2. 40mg / 100gm body weight of the animal 
3. 80mg / 100gm body weight of the animal 
4. 160mg / 100gm body weight of the animal 
5. 320mg / 100gm body weight of the animal 
6. 640mg / 100gm body weight of the animal 
  As per the findings of the study it is found that the single oral doses 
up to 640 mg / 100g body weight of the animal, Linga Chenduram did not 
produce any mortality, even at the end of 24 hrs. 
Chronic toxicity study 
  As per the findings of  the long term administration of  Linga 
Chenduram the doses like 40mg / 100gm body weight of the animal and 80 
mg / 100gm body weight of the animal produced mild histopathological  
changes in Liver and Kidney 
Heart 
  Section studied shows normal bundles of myocardial fibres 
Liver 
  Section studied shows liver tissue with focal necrosis and mild 
sinusoidal dilatation. 
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Kidney 
  Section studied shows normal glomeruli with focal interstitial oedema 
with inflammatory cell infiltration 
 
 These kinds of mild histopathological changes in Kidney, Liver are 
nothing harmful to the body during the course of medical treatment and then 
it will subside when drug administration is stopped. 
 
  From this, it is inferred that the Linga Chenduram is more suitable 
for short term and long term administration for Fever, Renal calculi, Vatha 
diseases, Pitha diseases and Kapha diseases. 
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SUMMARY 
 
Linga  Chenduram 
 
  The Linga  chenduram is prepared according to the process found in 
the text “Anuboga Vaidhiya Navaneetham Part – IV” written by                     
Dr. Abdulla Saibu. 
  The aim of this dissertation to study the acute and chronic toxicity of 
the drug “Linga Chenduram” administered at various presumed moderate 
dosage in the experimental animals. 
  In review of literature the ingredients of “Linga  Chenduram” are 
discussed in depth with focus of special features and medicinal cure for 
Fever, Renal calculi, Vatha diseases, Pitha diseases and Kapha diseases. 
   
  The biochemical studies of the prepared medicine Linga Chenduram 
bring out the presence of calcium, chloride, sulphate, ferrous iron, 
mercury and unsaturated compound.  
 The preparation of the medicine “Linga Chenduram” is given. The 
acute and chronic toxicity studies are done as follows. 
  The wistar albino rats of both sex were selected from the animal house 
at the Government Siddha Medical College, Palayamkottai. The weight of  
rats 80 – 120 gm of 12 weeks growth were fed with standard food and water. 
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  To evaluate the acute toxicity study 20 rats were selected and divided 
into 5 groups, each group consisting of 5 rats and they were administered 
with the drug in different graded dosages upto  640mg to animal by orally. 
The animals were observed and the details were recorded. 
  The drug did not produce any mortality even upto 24hrs. So except so 
the drug is safe upto 640 mg / 100gm body weight of animal. 
  The chronic toxicity study was conducted for about 90 days duration. 
In this study two dose levels were selected from acute toxicity study for the 
drug administration. One group was treated as control, 15 rats were selected 
and divided into three groups, each group consisting of 5 rats. 
  The first group was administered with Linga Chenduram at the dose 
of 40 mg / animal and the second group with  80 mg /  animal. Control group 
was administered with food and water only. 
  The animals were sacrificed at the end of the experiment. The visceras 
like Heart, Liver and Kidneys were removed from rats and sent to the 
pathologist for histopathology report. 
  The result reveals that mild histopathological changes in liver and 
kidney. The result was presented in tables with relevant photos. 
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CONCLUSION 
  From the studies conducted we come to know that Linga Chenduram 
does not produce death in rats within 24 hours at the dose level of 640 mg / 
100g body weight of the animal 
  The chronic toxicity studies also revealed that the drug has mild 
histopathological changes on liver and kidney in long term administration. 
The doses administered for chronic toxicity studies were high doses when 
comparatively with the doses administered to the patient currently. 
  The aim of giving such a high dose was to find out the type of toxicity 
produced by it.  
  Further studies with smaller doses perhaps establish the safety of the 
drug. In clinical practise, the drug, Linga  Chenduram should be used with 
caution. 
 Further the author suggests that the patient must be advised by the 
physician to follow correct dose (Marunthalavu) course of treatment 
(Naal alavu)  adjuvant  (anupanam) and with suitable diet (Pathiyam) in 
the course of treatment. 
  The physician should regularly monitor the patient by doing 
haematological examination and also the liver and kidney function tests. 
  This is my priliminary study. It will be helpful to the further research 
in future. 
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